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All the content and information contained in this user guide is the property of Neuromeka and the copyrights
and intellectual property rights belong to Neuromeka. Thus, illegal use, duplication, distribution or
dissemination of the user guide without prior written approval by Neuromeka is strictly prohibited and such

an activity is an infringement of the intellectual property rights of Neuromeka.

Copyright & Trademark Notice

Indy, NRMKFoundation, NRMKPlatform, STEP, and the related logos as well as all related files and documentation are Copyright ©
2016-2022 by Neuromeka. All rights reserved. Indy, NRMKFoundation, NRMKPlatform, and STEP are trademarks of Neuromeka.
EtherCAT and the related logos are registered trademarks of Beckhoff Automation GmbH. EtherLab and IgH EtherCAT master are
registered trademarks of IgH (Ingenieurgemeinshaft). All other trademarks or registered trademarks mentioned are the properties of
their respective owners.
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Before installing and using the product, please read this user guide thoroughly and make sure you follow the
instructions on how to install and use them. Users are responsible for any problems caused by lack of

carefulness or understanding.

Also, the illustrations used in this user guide are for your understanding only and may differ from actual ones

and Neuromeka is not responsible for any errors or inaccuracies that may appear in the documentation.

All information is based on the time of writing, and all information provided in this manual is subject to change
without notice. For more information, please visit and check the Neuromeka website at

https://www.neuromeka.com/.

The user guide can be accompanied by video contents by YouTube using the QR code below.

u YouTube Video Manual

Written on Aug 23, 2019

Comments or questions should be addressed to : sales@neuromeka.com
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New Features

The following features are newly available in S/W 2.3.0.
Enjoy the Indy with these improved features.

IndyCARE

IndyCARE represents a cloud-based integrated management system providing a variety of information
facilitating realtime online monitoring of remotely installed robots via internet as well as analysis of troubles
which have already happened or are likely to happen for possible prevention of future failures. IndyCARE

provides the following functionalities:

*  Realtime robot status monitoring: one can monitor online the status information of the Indy installed
in a remote client sitevia internet.

*  Process data monitoring: As the data is always collected for management of the process which Indy
is involved in, one can monitor and report the process progress.

*  Blackbox: Everytime Indy encounters a trouble signaling alarm during operation the video snapshot
and the log data are transferred to the server for fastest diagnosis and recovery of the robot.

*  Predictive maintenance: Periodic evaluation of the accumulated data could help prevent any potential
failures or malfunction in advance.

INDYCARE
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Conty now has a set of IndyCARE-related setting and commands to enable IndyCARE service. Detailed
explanation of them can be found in Sec. 5.5 Configuration and Sec. 5.9 IndyCARE Commands. Also, the

updated guide for IndyCARE service can be checked out in our website https://www.neuromeka.com/.



https://www.neuromeka.com/
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Software update
The software update procedure becomes more convenient. You can find the detailed information in Sec. 4.1

Getting Started.

Select maintenance service.

SW Update

Motor Status
Motor status can be checked by Motor Status in the option on the upper menu bar. Now you can check the

current status and the error code of every joint motor. For detailed information see Sec. 6.2 Options.

Check motor state
No Status word Error code

joint-1 Power on [0x0237] [0x0000]
joint-2 Power on [0x0237] [0x0000]
joint-3 Power on [0x0237] [0x0000]
joint-4 Power on [0x0237] [0x0000]

joint-5 Power on [0x0237) [0x0000]

joint-6 Power on [0x0237] [0x0000]

10
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Obsolete Features

The following features become obsolete from ver 2.3.0.

Option Menu

In option menu, list virtual keyboard, reset position, and reset over-current state have been eliminated.

Program Menu

In program menu, Load [XML] has been eliminated.

Notification

Select program mode.

New

Load [JSON]

Load [default program]

11
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1 Safety Information

11

1.2

13

Overview

This chapter contains important safety information that must be read and understood by any user
of Neuromeka's robots and by the system integrator using them. Be sure to read these instructions
thoroughly before installing the product. You should also follow all instructions on how to install

and use them. In particular, particular attention should be paid to the contents with safety marks.

Validation and Responsibility

The information contained in this manual does not cover exhaustively the design, installation, and
operation of systems using Neuromeka's robots or any peripherals that may affect the safety of
the entire system. The overall system design and installation must comply with the safety standards
and regulations of the country in which you are using it, and system integrators must understand

the safety laws and regulations of their countries and ensure that major risks do not occur.
This includes, but is not limited to, the following:

¢ Risk assessment for the entire system

e Addition of other machines and additional safety devices according to the results of the
risk assessment

e Setting the safety function appropriate for the software

e Prevention of users from changing safety measures

e Validation of the entire system design and installation

e Clear specification of user instructions

e Appropriate information on robot installation and contact information on system
integrator

. Collection of all documents, including technical manuals, risk assessments reports and

user guides

Limitation on Liability
The safety information provided in this manual should not be interpreted as Neuromeka’s warranty
that no operators will suffer from injury or property loss even in the case that they follow every

instruction.

16
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1.4 Safety Symbols
The following are definitions of safety-related indications used in this manual. If you find any of
these signs in the manual, please read them carefully to prevent personal injury or damage to the

product or peripheral devices.

Danger

Failure to follow the instructions with this mark may result in serious accidents

Danger and death or serious injury to the operator may be caused.

Warning

Failure to follow the instructions with this mark may result in accidents and
Warning serious injury to the operator may be caused.

Caution

Failure to follow the directions with this mark may result in damage to the

Caution product or injury to the operator.

17
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1.5 General Warnings and Cautions
The following describes general warnings and cautions. These warnings and cautions may be
displayed or repeated in the remainder of the manual, so be careful when you see them.

Danger
1. Before installing, using, maintaining and repairing the product, read
Danger carefully the product's specifications and operation instructions. Ensure
that all conditions meet specifications and requirements to prevent
unexpected accidents that could result in operator injury and/or
product damage during its operation.

2. Before installing and using the product, the installation manager must
perform an essential risk assessment based on the conditions of actual
use to prevent serious personal injury and product damage during
operation caused by improper parameter settings. Also, it is absolutely
necessary to perform an essential risk assessment if the robot's work
space is shared by human operators.

3. All electrical work must be done after turning off the robot and
disconnecting the power plug from the power socket to prevent
personal injury or damage to the product due to electric shock.

4. The robot and all electrical equipment must be installed according to
the specifications and warnings in Chapters 2, 3 and 4 of this manual.

Warning
1. Users must understand the contents of the manual and complete the
Warning training necessary for their use. No one is allowed to operate this
product unless you have been trained and have understood the
manual. Users are responsible for any problems caused by lack of
carefulness or understanding.

2. Before using the product, make sure that there is at least one
emergency stop device that stops the robot operation. Also make sure
that the emergency stop device always works properly.

3. Do not install or operate this product in a hazardous environment (e.g.
near strong magnetic field or combustible material) that may cause
explosion or malfunction of the robot due to external conditions.
Exposure to very strong magnetic fields can damage the product.

4. Provide enough space for the robot to move freely and secure the
robot base to the floor.

Tighten the tool to the proper position.

6. Do not wear loose clothing or jewelry to prevent it from getting caught
in the robot's joints before using the robot. Long hair should be tied
back.

7. Before starting the robot, make sure that there are no people or
obstacles in the work area.

8. Never use a robot which is out of order or broken.

18
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Caution

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Caution

1.

In presence of any fatal error in the software, immediately stop
operation and contact the product supplier.

Make sure that the robot settings (robot installation inclination angle,
tool weight and center-of-mass, tool offset, safety settings, etc.) are
entered correctly. If these settings are not entered correctly, direct
teaching or collision detection may not function properly.

Direct teaching function should be used only if permitted by the risk
assessment and it should not be used when there is a sharp part or a
crevice in the tool or work area. Also, everybody should keep their
head and face out of the working range of the robot.

Direct teaching function should be activated with correct tool settings.
Entering information different from the specifications of the actual tool
will cause a malfunction in using direct teaching function.

During direct teaching of the robot, emergency stop can happen for
your safety if you move joints faster than a certain speed.

When moving the robot using the Smart Teach Pendant, pay attention
to the movement of the robot.

Do not approach nor contact the robot while it is in motion.

Physical collision against the robot transfers a significant amount of
kinetic energy, proportional linearly to the payload and quadratically
to the speed. (Kinetic energy = 1/2-mass-velocity?)

Movement in the task space is limited in some portion of the
workspace due to the property of singularity, unlike joint space
movement where no such limitation exists in all configuration space.
In occurrence of any product malfunctions, please resolve the issues
subject to the proper procedure and expert guidance or contact our
service channel for troubleshooting. Users are strictly prohibited from
attempting to repair the product by themselves to prevent damage
due to improper disassembly. If this is the case, Neuromeka will not be
held responsible and the product may not be repaired.

Combination of different devices and machines can increase risk or
create new risks. In this case, the entire risk assessment must be
performed again.

Never modify the robot nor open it at will. Neuromeka assumes no
responsibility for any problems arising from any changes or

modifications to the product by the user.

The robot and control box accumulate heat when used for a long time.
Therefore, the robot should be powered off and cooled long enough
before touching the robot after long-term operation.

All electrical work related with interfaces to peripherals must be
performed by an expert with relevant knowledge. The manufacturer is

not responsible for any failure due to incorrect connection or misuse.

19



fineuromexa

01 | Safety Information

1.6 Intended Use

It is recommended that all functions and programs be tested separately
before use with machines or other robots that may damage the robot.
Neuromeka assumes no responsibility for any safety accidents or injury
to property resulting from hardware or software errors or malfunctions
of the product itself.

Neuromeka is not responsible for any errors or inaccuracies that may
appear in the documentation. The illustrations used in this manual are
for your understanding only and may differ from actual ones. All
information is based on the time of writing, and all information
provided in this manual is subject to change without notice. For more
information, please visit the Neuromeka website at

https://www.neuromeka.com/.

Neuromeka's robot is a cooperative robot equipped with collision detection and direct teaching

function. It can be used for transporting and assembling objects using the tool under the operating

conditions of the robot specified in the specification or the manual.

It is possible to work collaboratively with a person without a physical safety fence by preconfigured

safety function. However, if it is to be integrated with other devices, it should be used after

performing a risk assessment of the final whole system.

It is also prohibited to use the robot for any other purpose outside of its intended use, and any

attempt to misuse away from its intended environment and use is considered improper.

Neuromeka will not be liable for damage or loss of the robot caused by this. These improper uses

include, but are not limited to:

Use in potentially hazardous environments

Medical and life related uses

Transport of people and animals

Use without a risk assessment or before its completion

Over-use beyond the robot's performance specification

Use in places where the performance of the safety measure is insufficient
Use with inaccurate or inappropriate parameters

Use in applications that may cause direct damage to the robot itself

20
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1.7 Risk Assessment
All users must perform a necessary risk assessment subject to their operation environment and
conditions before installation and use of the product. The purpose of the risk assessment is to
predict or evaluate possible accidents during robot operation and to prevent accidents effectively

and to reduce the severity of injuries through appropriate protective measures and safety settings.
Refer to ISO 10218-2, ISO 12100, and ISO / TS 15066 for detailed descriptions of risk assessments.

Danger

The manufacturer is not responsible for any accidents that occur due to failure
Danger to comply with the relevant regulations of the international standards and

domestic regulations in the installation and use, or the improper performance

of the risk assessment.

1.8 Potential Hazards
Users should be prepared for potential hazards even if the risk assessment performed by the final
system manufacturer applying the robot results in a significant reduction in risk. This includes, but
is not limited to, the potential risks that may occur with the final system.

e Injury caused by fingers jammed in the robot joint area

¢ Injury due to tool's sharp edges

e Injury caused by an object located near the robot

¢ Injury that may occur when working with toxic and hazardous materials
e Injury caused by collision against robot

e Injury due to insecure fastening

e Injury due to a detached object from the tool or free-falling objects

21
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1.9 Emergency Stop
The user can immediately stop all operations of the robot by pressing the emergency stop button.
If the robot is stopped due to an emergency stop, the user must remove all dangerous conditions
and start the robot again. The pressed emergency stop button can be released by turning clockwise.

Emergency stop should not be used as a risk reduction method and should only be used in an
emergency situation. To stop the robot in normal operation, use the stop button of Smart Teach
Pendant application. Neuromeka provides two emergencies stop buttons, and these emergencies

stop buttons comply with the requirements of ISO 60204-1.

Caution
As soon as the emergency stop button is pressed, the control system of the
Caution control box transmits the stop command to the robot, and the power of the
motor is shut off, and the magnetic brake of each joint is automatically activated
at the same time. However, it takes some time to fully brake down each joint to
a complete stop, which can cause the robot to fall in gravity for a while. As the
falling distance may vary depending on the weight of the tool, be careful not to
cause the nearby operators to get stuck in the joints or the robot to collide

against nearby objects or operators.

Using Emergency Stop
You can stop the robot immediately by pressing the emergency stop button attached to the back
panel of the control box.

You can stop the robot immediately by pressing the emergency stop button connected to the

emergency stop cable.

)
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Releasing Emergency Stop
Turning the emergency stop button on the back panel of the control box clockwise will release it.

me g
BB @ ol =
.-“-.-2-.2@ m @ [

J

Turning the emergency stop button connected to the emergency stop cable clockwise will release

it.

1.10 Movement without Drive Power
One can move the robot forcefully even when the power of each joint of the robot cannot be
used or is not used. In the non-powered state, pushing or pulling hard on the joint you want to

move can force the joint to move.

Caution
Too much force in the non-motorized state may cause overstress in actuator
Caution components inside while the joint is moving. The manufacturer is not responsible

for any trouble caused by excessive force.

23
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2 Transportation and Installation

2.1

Transportation
The Neuromeka product is composed of the default components delivered in two dedicated boxes:
The long rectangular box contains one robot arm and six screws for fixing the robot base, and the

square box contains one control box and three cables (the robot communication cable, the

emergency stop cable, and the power cable).

After unpacking, store the packaging boxes in a dry place in case you need to transport the robot
again. Additional components are carried separately from the default components.

Warning

The body of Indy7 weighs about 29kg and the control box weighs about 15.5kg.
Warning Therefore, at least two people are required during shipping and transportation
to avoid excessive strain on the musculoskeletal system. Also, be sure to support
the robot arm so that the product will not be damaged during transportation
or while the robot base is being fixed by fastening the screws. Neuromeka is

not responsible for damage caused during shipping and transportation.

Caution

Be sure to follow the instructions in the manual regarding fixing the robot base.

Caution

__ReACAe
' —

neuromexa
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[Product box 1] [Product box 2]
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2.2 System Components
The Neuromeka product consists of the default components and additional components. The

additional components can be purchased separately.

Default Components

The default components are provided as follows.

\ R
— : : : Screws for
Robot arm Control box fixing robot (6EA)
Robot communication Emergency Power cable
cable stop Cable

Additional Components

Additional components currently available separately include the Android Tablet PC (with Smart
Teach Pendant application installed), a foldable mobile base, electric grippers and a six-axes
force/torque sensor (hereafter referred to as the FT sensor). Among these, the FT sensor is available
for research purposes only. For exact list of additional tools please refer to the website

http://www.neuromeka.com.

Six-axes
force/torque sensor

(for research purpose)

Android Tablet PC Electric gripper

Foldable mobile base
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2.3 System Overview

Robot Arm (Indy7)

It is composed of six revolute joints, which allow arbitrary motion in three-dimensional space in

order to carry objects or assemble parts. To do this, you can attach various tools such as grippers
to the endtool flange of the robot, and you can check the status of the robot through the light of

the endtool indicator.

Joint 6

Joint 4
—e

Joint 3
®

Joint 1
®

Endtool flange
L

Endtool indicator
C.

Joint 5

Joint 2

|- ) Robot base
=y \

Control Box (IndyCB)

It controls the power of the robot and transmits all the control signals necessary for robot

operation and/or all the interface signal inputs and outputs with peripheral devices. It can also

turn off the power in case of emergency.

Power switch

Power
indicator

M-—F/

[Front]

1/0 Signals and communication port
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Smart Teach Pendant (Conty)
Android-based Smart Teach Pendant application (hereinafter referred to as Conty) provides control
and monitoring of the robot and various interface signals and provides a graphical user interface

(GUI) for setting the robot and programming motion for specific tasks.

Start screen Home screen Program screen Setting screen

27
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2.4 Installation
The installer must install and operate the robot in accordance with ISO 10218-2 and ISO 12100
guidelines and must comply with relevant requirements of international standards such as I1SO /

TS 15066 and the national regulations.

Caution
The manufacturer is not responsible for any accidents that do not comply with
Caution the relevant requirements of international standards and national regulations, or

that occur without reviewing the risk assessment described in Section 1.7.

Installation Locations

It is recommended to install the robot in a place that meets the following conditions.

* no flammable or explosive material
¢ no leakage
«  solid flat floor bearing the weight of the robot and the loads that occur during operation

e temperature and humidity kept within the operating range of the robot and the control

box
e little dust inflow
Caution
Failure to install the product in the recommended location may affect
Caution performance and lifetime.

Installation Type

Robots can be installed on the floor in various forms.

[Example of fixed post] [Example of folding mobile base]

Warning
If the base can be selectively moved or fixed, such as the foldable mobile base,

Warning it must be fixed to the ground before the robot operates.

28
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Fixing Robot

The robot can be fixed to the floor with six screws of the M8 bolts (with 20mm hex socket head
size) contained in the same box as the robot arm. It is recommended to tighten these bolts with
34 Nm torque. If the fastening bolts are lost, bolts that meet ISO 898-1 class 10.9 or class 12.9 of

the same standard may be used instead.

g

:
&

Warning
Securely fasten the fixing bolts so that they will not loosen. Also, check the
Warning tightening status of the bolts periodically as the environment is subject to

frequent vibration.

Fixing Control Box
The control box should be installed in an upright position with a minimum clearance of 100 mm

to avoid interference with the internal air flow.

100mm 100mm

Caution

Installing the control box upside down may violate safety guidance. In this case,

Caution please contact the manufacturer separately.

29
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Connecting Cables
The cables are contained in the same box as the control box, that is a robot communication cable,
an emergency stop cable, and a power cable, respectively.

Connect the connectors on both ends of the robot communication cable to the ROBOT terminal
on the back panel of the control box and the robot base terminal respectively. After connection,

fasten the latch down so that the cable does not get unplugged.

Connect the emergency stop cable to the EMERGENCY terminal on the back panel of the control

box. There are two EMERGENCY terminals on the control box, but any terminal works.

Connect the power cable to the AC INPUT terminal located on the back panel of the control box.
Finally, plug the power plug into the power socket to complete the installation. Connection to the

power socket must be made at the last stage of the installation.

Doaeas.
---.-.-2;0
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Electrical specifications of the power are shown in the following table.

Item Specification
Input power 100 ~ 240 VAC
Main fuse 12 A
Input power frequency 50 ~ 60 Hz
Caution

Different power cables are provided for each country. Be sure to use the

Caution appropriate power cable for your country. Also, make sure that the power supply
ground, main fuse, earth leakage breaker, etc. are properly installed in the power
supply. The manufacturer is not responsible for any accidents or failures caused
by failure to keep these specifications.

Installing Ground Wire

Injection of over-current or over-voltage and occurrence of electrical noises can do harm to the
facilities and/or people and electrical failures and cause robot to malfunction due to electrical
shock. In order to prevent this happening a gound wire should be installed properly. Common
grounding should be made by connecting the common ground and any bolt fixing the robot
base, and the bolt to the ground port in the back panel of the control box using M6 8mm head
cap screw. Note that the common ground means the ground shared by the constructed building
and all electrical facilities in the building. You need to consult for electricity maintenance team.

i .
......_2;-2@
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Installing Conty

Conty is an Android-based application that can be installed on any smart device with Android of
ver. 5.0 or later installed. Since the screen configuration is optimized for display of size greater
than 10 inches, we generally recommend using a tablet PC larger than 10 inches. At initial purchase
it is a better idea to purchase the standard Conty tablet together with the robot from Neuromeka.
Depending on the robot model you purchased, the suitable application is provided and the
installation method is as follows.

@ Install the Adobe AIR runtime application on Google® "Play Store".

® Enable the USB debugging options:

e Select Settings in the Android device menu
e Activate Developer options by touching the build number of device information several
times

¢ Enabling USB debugging in Developer Options

SETTINGS DEVELOPER OPTIONS

Apps ON

Lock screen and security Stay awake

Cloud and accounts Bluetooth HCI snoop log

Google OEM unlock

Accessibility Running services

General management WebView implementation

Software update Multiprocess WebView

User manual Auto update system
Demo mode

About tablet

Developer options USB debugging

® Enable unknown apps:

e Select Lock screen and security in Settings menu

e Activate Unknown sources from the Lock screen and security menu

SETTINGS LOCK SCREEN AND SECURITY

Connections Screen lock type

Sound

Notifications
Information and FaceWidgets

Display

Natifications
Wallpaper

App shortcuts
Advanced features
Device maintenance Find My Mobile
Apps Unknown sources
Lock screen and security Private mode
Cloud and accounts Secure startup
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@ Installing the Conty application stored in the tablet PC

MY FILES
Download

Internal storage
Alarms Indy_7_v2.2.2_190111.apk
Android
Conty
DCiM
Download
Movies
Music
Notifications
Pictures

Playlists

Download

Caution

The Conty tablet with preconfigured Conty application by Neuromeka can be
Caution purchased separately as an additional component. In the case of user's tablet

PCs purchased separately, Conty can be installed, but in this case Neuromeka is

not responsible for performance and compatibility issues and any problems

caused by it.
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Connecting Conty tablet

To use Conty, you need to connect your Conty-installed tablet to the control box. Connection
between the tablet and the control box can be made using a USB cable or Wi-Fi as follows.
¢ Using a USB cable

Connect the USB port on the back panel of the control box and the tablet with a USB
cable.

e Using Wi-Fi
Connect the LAN cable (from a wireless router) to the Ethernet port on the back panel
of the control box.

Caution

When using Wi-Fi, the tablet and the control box must use the same internal IP

Caution network. Contact your network specialist for technical details.
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3 System Specifications and Interfaces

31

Robot Arm

The robot arm moves in space and is used to carry objects or assemble parts. To this end, various

tools can be attached to the endtool of the robot, and these tools such as grippers can be

controlled via electrical interface. In addition, the robot status is displayed at the endtool indicator
of the robot.

The major functions of each part of the robot arm are as follows.

No. Name Description
It uses a total of six rotating joints to move in space, where the
work space is determined by the link length and the travel range
@ Robot arm o , ,
of each joint. The weight of the tool that can be installed at the
endtool of the robot is limited by the center-of-mass of the tool.
®  Robot base It is the area where the robot is fixed to the floor.
®  Endtool flange This is where the tool is mechanically fixed.
@  Endtool port It provides an electrical interface to operate the tool.
It displays the status of the robot in terms of lighting color and
option.
®  Endtool indicator * Green/Solid: Ready * Green/Blinknig: Moving
* Blue/Solid: Collision * Blue/Blinking: Direct Teaching
* Red/Solid: Error * Red/Blinking: Not ready
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Joint Coordinates and Travel Range

It consists of six revolute joints, each of which rotates around the joint axis. The following shows
the robot position when every joint angle is O degree, which is called the zero position. Note that
the direction indicated by the arrow is positive rotation, i.e. positive angle, and the opposite
direction is negative rotation.

Joint 1
@
Joint 5
Joint 4 o
®
Joint 3
@
Joint 2
e
Joint 1
® _

v N
<"

All joints have a limited travel range to prevent self-collision and internal cable disconnection. The

travel range of each joint is as follows.

Joint number Travel range
Joint 1 —175°< 0, < +175°
Joint 2 —-175°< 6, < +175°
Joint 3 —175° < 05 < +175°
Joint 4 —-175°< 60, < +175°
Joint 5 —175° < 05 < +175°
Joint 6 —215° < 0g < +215°
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Workspace
The radius that can be reached with the fully extended arm is 1,028 mm, while the maximum radius
with maximum allowable load is 800 mm. However, the radius of 186.5mm around the rotation

axis of the robot base is the area where the end of the robot cannot reach due to the structure.

1028

R186.5

800

e A The area where the end of the robot reaches when there is no payload
e B: The area where the robot end reaches with the maximum payload condition

. C: The area where the end of the robot cannot reach

Singularity and Singularity Region

Unlike the joint motion of the robot that moves joints with respect to the joint space (e.g. in terms
of the joint angle values), the robot's motion that moves the tool with respect to the three-
dimensional Cartesian coordinate system has a position, where the robot cannot move in arbitrary
direction, linearly or rotationally, within the workspace. This is a physical phenomenon where the
robot can no longer be translated or rotated in a particular direction of the Cartesian coordinate
system due to the restrictions on the kinematic or control algorithms of the robot arm. These
positions are called singularities. Furthermore, the closer to the singular point, the greater the joint
acceleration of some specific joints, which results in reaching the limit of the motor capacity. The

singularity region is referred to as the neighborhood of a singularity which causes violation of
motor capacities with abnormally fast motion.

Therefore, when the robot is operated with respect to the Cartesian coordinate system, which we
call frame or task move hereinafter, the robot stops its motion with an alarm upon approaching a

singularity region in order to prevent safety accidents from sudden rotation of some joints in the
singularity region.
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Maximum Allowable Payload
The allowable payload of the robot arm is determined according to the distance from the center
point of the endtool flange to the tool's center-of-mass, with respect to the following robot posture.

The following graph displays the maximum payload in terms of the distance in the X-Z plane with

respect to the tool coordinate frame, where the distance from Y axis is 0 mm.

o

- W : 7kg
2,100 467 140 X (mm) -140 -467 -2,100
et
«’é 3z <
. Z (mm)
- Ski
119 e
W : 3kg
351
1,508 W: Tk

The maximum payload in terms of the distance in the Y-Z plane with respect to the same tool

coordinate frame is displayed as follows. At this time, the distance from X axis is 0 mm.

7 &

-1,098 -244 73 | F 730 ) 244 1,098

Z (mjm)

W : 5kg

119

W : 3kg
351

1,508 W : 1kg
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Fixing Robot Base

Information on mounting the base for fixing the robot to the floor is as follows.

A -

60° EQUALLY, .

<Bottom View>

The default reference Cartesian coordinate system, simply called reference frame, of the robot is
defined based on the robot base. The origin of the reference frame is the point at which the center
axis of the base meets the floor, while the direction emanating from the origin facing away from
the connector is the X axis, and the direction facing upwards (perpendicular to the floor) is the Z
axis. The Y-axis is determined automatically by the right-hand rule. Refer to Section 4.2 Basic

Operations for details on the coordinate system and its position.

i Note
E/ For products released before Oct. 2018, the mounting information of the robot
Note base is as follows. Note that all information in this manual is based on the time
of creation, and all information provided in this manual is subject to change
without notice. Always check the website https://www.neuromeka.com/ for the

latest information.

<Bottom View>
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Mounting Tool
Use eight M4 bolts to secure the tools such as the standard grippers or any flanges to attach
some tools to the endtool flange of the robot. It is recommended to tighten the bolts with a

torque of 4.1 Nm.

The position of the robot is defined by the distance and orientation of the tool coordinate frame,
simply called tool frame, relative to the reference frame. The origin of the default tool frame is the
point where the end of the endtool flange meets the sixth joint axis. The direction emanating from
the origin to the endtool port defines the Y axis, and the Z axis is defined by the perpendicular
direction to the endtool flange surface. The X axis is automatically determined by the right-hand
rule. If you want to reflect the change of the attached tool to the change of the tool center point
and the tool frame, you must reset the tool frame. Refer to Section 6.1 Robot Settings for setting

tool center point.

Mounting information for attaching to the endtool flange is as follows.

f
!

&

-
SO SOOI SN

(1
|

:

X b

Y SECTION A-A
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Endtool Port
It is the auxiliary interface for signal input/output to operate tools. The end tool port is equipped
with 24V DC and 5V DC power supply, and CAN communication, serial communication, EtherCAT

communication interface are provided as well as NPN type digital output.

00
0o ©
0®06
00

(’ -

4 )4

0\_/’}
»

The signal lines according to each pin number are as follows.

Pin Signal

@ Digital Output (NPN)
) CAN High
® CAN Low
@ RS485+

® RS485-

® EtherCAT Rx+
@ EtherCAT Rx-
EtherCAT Tx+
® EtherCAT Tx-
+24V DC
@ +5V DC
® GND

The cables necessary for connection to the endtool port are included if you purchase an additional
component such as grippers or six-axis FT sensor. If you need an endtool port connection cable

separately, please contact our sales representative.

Caution

The manufacturer is not responsible for problems caused in the endtool port by

Caution using cables not supplied by Neuromeka. Be sure to use the standard products.
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Endtool Indicator
The fifth link has the endtool indicator to inform the robot user of robot status or operation mode.

The endtool indicator indicates each mode in terms of three colors and two actions, e.g. lighting-

on and flashing, the meanings of which are as follows.

Color (Action) Description
Green (Solid) Ready
Green (Blinking) Moving
Blue (Solid) Collision
Blue (Blinking) Direct teaching
Red (Solid) Error
Red (Blinking) Not ready (Booting or servo off)

Furthermore, the state transition in each mode is made according to the following rules.

POWER OFF
Power Off
Power Oni
NOT READY
Servo Off l Reset
Servo On
STAY Collision
lelt Speed Directta.:ch!ng l
Mode switching
exceeded

DIRECT TEACHING Error
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3.2

Control Box

The control box provides power to the robot, calculates all the control signals required for robot
operation, and transfers them to the motor drivers, as well as processes all inputs and output
signals through electrical connections to various peripherals. It can also turn off the power in case

of emergency.

Mechanical Specifications

The mechanical specification of the control box is as follows.

L.

i

42
i

E— R

. 340 . 222
™
_—
Item Specification
Size Length 420 x Width 360 x Height 222 mm
Weight 15.5 kg
Color White
Case material Stainless Steel, Alloy and other
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Electrical Specification

The electrical specification of the control box is as follows.

Categry Item Description
Maximum Power 1,000 W
Power
Output 48VDC, 24VDC
100 - 240 VAC (Operating), 115/230 VAC
Input Range .
(Nominal)
Input Frequency 47 - 440 Hz, Nominal 50/60
Input fusing Internal 30 A fuses, both lines fused
Input current 18A RMS max input current, at 100 Vac
Output 48VDC / 30A, 24VDC / 1A
Total regulation range Main output + 2%
Output

Power consumption

700 Wmax in Indy7

Output noise (PARD)

1% max p-p, 50 mV max p-p

Environment

Operating temperature

-40 °C to +70 °C
(Linear derating to 50% from 50 °C to 70 °C)

Storage temperature

-40 °C to +85 °C

Humidity

10 to 90% (Non-condensing, operating)

Cable Specification

There are three types of cables connected to the control box, and their specifications are as follows.

o (2] (3]
No. Name Cable length Specification
©®  Power cable 5M AC 100~240 VAC, 50~60 Hz
®  Robot communication cable 5M DC power and Ethercat
®  Emergency stop cable 5M Double wiring method
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Front Detail

No. Name Description

) It turns all the power on and off.
®  power switch .
(The pressed state is the power-on state.)

®  power indicator It lights up blue when the power is on.

This is where the outside air is sucked in for cooling inside the
® airinlet hole control box. For smooth air circulation, be careful not to block the
air inlet hole during installation.

Caution
To ensure smooth air intake into the control box, periodical maintenance is
Caution required to prevent dust from getting into the air intake. Contact the

manufacturer for cleaning and maintenance of the air inlet hole.

45



fineuromexa

03 | System Specifications and Interfaces

Rear Detail 1

o

@

o
(8]

No.

Name

Description

o

24V digital outputs

It consists of two terminal blocks in total, providing ten ports for
each block. The bottom left and right port of the upper terminal
block are used for supplying external power to the internal 24V
power supply and digital I/O board, and the bottom left and right
ports of the lower terminal block are for the common power
supply 24V and GND. The remaining 16 channels are all 24V digital
outputs. Refer to Section 4.3 Connecting Tools and Peripherals

for detailed connection and use.

24V digital inputs

It consists of two terminal blocks in total, providing ten ports for
each block. The bottom left and right port of the upper terminal
block are for GND for internal power supply and GND for external
power supply to the digital I/O board, and the bottom left and
right of the lower terminal block are for common power supply
24V and GND. The remaining 16 channels are all 24V digital inputs.
Refer to Section 4.3 Connecting Tools and Peripherals for

detailed connection and use.

EtherCAT port

This terminal is for EtherCAT communication. You can purchase
the internal EtherCAT hub separately in order to activate this port.
For information on purchasing an EtherCAT Hub, contact your

local sales representative.

Analog inputs and

outputs

It is a terminal for analog input/output between 0 and 10V, and

for RS485 communication.

5V digital
input/output

It provides digital input and digital output, each of four channels
and of 5V range. The bottom left and right of the terminal block
are 5V common power supply and GND. The 5V power supply

uses internal power.

Ethernet ports

It provides three ports for Ethernet communication.

24V DC power

It supplies 24V DC power.

@9 e

Comm. terminal

It is a terminal for RS232, RS485, and CAN communication.
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Rear Detail 2

[\
|

A

)

124 ﬁ--ﬁ»-ﬁ-m-ﬁ.@ =1 ) 0
@)
oo, i o
T =0
No. Name Description
Emergency sto
(1 gency stop It powers off the robot.
button
This is for connecting a monitor to the control box. The monitor
®  HDMI port can be used for setting the static IP, monitoring of the status of
the control box, and so on.
It is a terminal for connection with Conty tablet. It is also used to
®  USB ports .
connect a mouse or an external storage device to the control box.
Heated air inside of the control box is cooled by blowing out using
@  Air outlet hole a fan. For smooth air circulation, be careful not to block the air

outlet hole when installing.

Emergency stop . .
(5 . It is the socket for connecting the emergency stop cable.
cable terminal

AC power suppl
(6 E ) PPY It is the socket for connecting the AC power cable.
socke

) It is a grounding terminal to protect the human operator from
© PE terminal .
electric shock.

Robot
® communication It is the socket for connecting the robot communication cable.

cable terminal
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4 Getting Started and Connecting Peripherals

41

Getting Started

This section explains preparation procedures to the actual operation of the robot after installation.

Power On

Press the power switch located on the front panel of the control box.

When the power is turned on normally, the power indicator on the front panel of the control box
lights up blue.

[Power Off] [Power On]

Warning

The power switch being pressed again when the power is on results in
Warning immediate turning off the control box and the robot. Do not turn off the power

while the robot is in operation, except in an emergency cases, because

unexpected power off may cause damage to the product.

Caution
If the power does not turn on even if you press the power switch, make sure
Caution that the power cable is properly connected to the power socket. If there is no
abnormality, check the emergency stop button located in the back panel of the
control box and the other emergency stop button connected to the emergency
stop cable, because the emergency stop button may be pressed. If any of the
emergency stop buttons is pressed, refer to Section 1.9 Emergency stop for
releasing them. If the power still does not turn on even after checking all the

settings, contact the manufacturer.
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When the control box is powered on, the system will start booting automatically. The boot process
takes about two to three minutes. When all the boot process is completed normally, the endtool
indicator lights up red or green according to the startup mode setting. Refer to Section 6.1 Robot

Settings for a detailed description of the startup mode setting.

Caution

If the endtool indicator does not turn on or if it continues to flash red, turn the
Caution control box off and then turn it on again. If the same problem persists after

turning it on again, turn off the control box and contact the manufacturer.
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Start Screen
Upon running the Conty application installed on your Conty tablet, the following start screen
appears.

The start screen provides three modes for using Conty depending on the connection environment
between the control box and the tablet.

*  Local Connect
Conty is used alone without connection with the robot. Conty has a built-in simulator
that allows you to simulate a simple teaching with a virtual robot. However, only some
functions are available as the robot is not real.

¢ Wi-Fi Connect

Conty is used in an environment with wireless network. When you touch Wi-Fi connect
on the start screen, the following pop-up window will be displayed. After entering the
IP address of the control box and touching connection, you will be connected to the

robot.

@ Status bar

()
Wi-Fi Connect [nrmk_lab_5G]

@ @ Connection

() ® Connection history
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The pop-up window provides the following functions.

©)

)

Caution

Status bar

It displays the information on the network currently connected.

Wi-Fi strength

The signal strength of the network currently connected is displayed in five levels.
The stronger the Wi-Fi intensity, the more antennas it shows.

IP address

You can enter the IP address of the control box you want to connect.

Connection

It tries to establish communication to the control box with the IP address you
entered. Upon successful connection the home screen is displayed.

Connection history

A history of the past IP addresses is shown. When you select an IP address from

the list, it is automatically entered into the IP address.

Caution

The worse the Wi-Fi connection is, the worse the robot operation on the Conty
is because the operation is not smooth or the connection with the robot can be
disconnected automatically. Thus, it is strongly recommended to use this mode

in an environment where the wireless network signal is stable.

. USB Connect

In environments where wireless networking is not stable nor available, use a USB cable

to connect the Conty tablet to the control box of the robot. Upon connecting the USB

cable between the tablet and the control box while Conty is running, the following

message is displayed. Touch Allow and touch USB mode on the start screen to connect
with robot.

Allow access to tablet data?

The connected device will be able to access data on this tablet.
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Home Screen

When the connection to the robot is completed normally either by running Local mode, Wi-Fi
mode or USB mode on the start screen, the home screen will appear as shown below. The home
screen displays various status information on the robot in many windows and provides menus

necessary for setting and operation of the robot in the top menu bar.

Status bar: Display connected communication status, robot status, running time of the robot

e Adwned  Change a programming environment (Beginner/Advanced
e & ge a prog g (Beginner/! ) F
Return to start screen Create a program
in advanced mode
@ Option
.@ Setting
Set the axis of viewpoint
Tune control gain Check Servo/SmartDIO
- Joint gain Set motion & tool properties
- Task gain Set collision sensitivity

- Impedance gain
- Collision Threshold
Set language
Set zero position
Set home position
Set screen lock
Check software version

Set TCP
Set tool command
Set reference frame

Move

Move home position

Reboot software Move zero position
Initiate over-current error Stop current motion
© — et Leg
View
Change viewpoint Display current 1/0 status Display current joint/task position Activate screen lock Reset

e Status bar
It displays various statuses of the robot. The status bar at the top of the screen shows
the status of the currently connected communication and the robot, as well as the
running time of the robot, all in real time. On the left side of the home screen are the
current joint angles of the robot and the position and the orientation of the tool frame
displayed, while just below these the digital 1/O status of the control box is displayed in
real time. In the center of the screen the current position of the robot is rendered as a

three-dimensional model.

. Menu

A total of nine menus are available via the menu bar at the top.

® Main
It returns to the start screen.
@ Option
Conty-related settings and those for the manufacturer's service engineers are

accessed in this menu. Refer to Section 6.2 Options for more information.

® View

The viewpoint of the 3D viewer in Conty rendering can be changed.

? B EVE NG
8 39 O

®
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Beginner / Advanced mode

You can choose a programming environment depending on your proficiency.

Program

You can create a program in Expert mode. See Chapter 5 Programming for details.

Setting
It provides settings related to robot operation and signal input/output before
operating the robot. Refer to Section 6.1 Robot Settings for details.

Move
It moves the robot to pre-defined positions. They include the home position and
the zero position. Refer to Section 6.2 Options for more information on the home

position setting.

Log
It provides a history of all event messages that occurred during use. For details on
how to check the log, refer to Section 7.3 Recovery.

Reset
This is a procedural function to return the abnormal state of the robot to the normal
state when the robot is stopped due to some safety function. It operates only in

abnormal state. For details on the reset function, refer to Section 7.3 Recover.

Screen Lock

It is a function to prevent the robot from malfunctioning due to unintended user input.

If you touch the arrow and slide it to the right, the screen locks and Conty does not

respond to any touches. To unlock the screen, move the arrow in the opposite direction.
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Language Setting
The first time you run Conty, the default language is English. The language can be altered to the
language appropriate for your country for proper use of the product. We currently support three

languages: Korean, English and Chinese.

Here we change the language setting from English to Korean for example.

@ Touch Option in the menu bar at the top of home screen.

STEP-On Conty 00:01:27.1¢

AR TG R Y el s i B i

® Touch Language in the list of options.

Option
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® Touch one of the following languages of your preference.

Language option

@ You must restart the application to use the selected language. When the warning message

"Do you want to use selected language?" is displayed, touch Yes.

Warning

If you want to change language,
You should restart application.

Do you want to use selected language?
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® On the message “It's changed. Application will be terminated.”, touch OK to finish Conty.
Restart it.

Notification

It's changed
Application will be terminated.

® If you run Conty again, the language will change as shown below:

Q@ anan @ &y QD wuy  Dfl sunes p R TEL] G wxuy ol 21 o
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Check Software Information
You must use the latest software to use the Neuromeka product with the latest features and the
best performance. Users should check the software information after receiving the product.

@ Touch Option in the menu bar at the top of the home screen.

@ main {8 opticr QD View
N S o o

R ol s I )

@ Touch Application Information in the list of options.

Option
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® The software information is displayed along with the model name of the product you are

using, as follows:

Application information

Robot : NRMK-Indy7 (S/N : P11833107004)
Conty SWversion:2.3.0[2019.08.16]
Indy SW version:2.3.0[2019.08.16)

ControlBox IP:192.168.0.34

Caution

In order for the robot to run normally, the Conty application and the control

Caution box software version must match. If the version is different, there is a possibility
of malfunction. Please update the software as follows.
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Software Update

The information on the latest software can be found on the Neuromeka website
(https://www.neuromeka.com/). If the version of the installed software is older than the latest
version, please update using Conty. First of all, be sure to install the latest version of Conty before
updating to the latest software. Contact the manufacturer for the latest version of Conty. The
following steps describe the procedure to update to the latest software using Conty, assuming

that Conty is already latest version.
@® Stops all work in progress.

@ Touch the left corner five times in the start screen as follows.

® The instant message "Maintenance mode is enabled." will display together with the

administrator mode button activated at the corner you touched.

Maintenance mode is enabled.
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@ If you touch the administrator mode button, you will see a notification saying "Please enter

the admin password.". The password is the one given when the robot is purchased. Enter
the password and touch OK.

Notification m

Please enter the admin password.

® When the administrator authority is confirmed, the following maintenance screen appears. In
order to execute software update, the tablet and the control box should be connected by a
USB cable. After connecting the USB cable between the tablet and control box, touch on the
button Disconnected. For how to connect a USB cable refer to Sec. 2.4 Installation.

Select maintenance service.

SW Update

Caution

The settings in Administrator mode has profound effect on the sequel functions

Caution and the performance of the product. Therefore, the administrator password
should not be shared. If you forget the administrator password, please contact

the manufacturer.
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® After successful connection of Conty to the robot in USB mode the button in the top right
corner changed to Connected and the information on versions of the installed software and

the firmware in the right window. Touch Software Update.

Select maintenance service.

SWinformation

- Framework version :2.3.0

- Task list [task name | version | required minimum version | target]
> Indy7ControlTask | 2.3.0 | 2.3.0 | NRMK-Indy7
>Indy6DOFLoggingTask | 2.3.0 | 2.3.0 | 6DOF

> Indy7CadkitTask | 2.3.0 [ 2.3.0 | NRMK-Indy7

> Indy6DOFModbusTCPTask | 2.3.0| 2.3.0| 6DOF

Firmware information

SW Update - aboard 02

- motor{0] : 8.08
- motor{1] : 8.08
- motor{2]:0.08
- motor(3] :0.08
- motor{4] :0.08
- motor{5] : 0.08

@  After confirming the information on the new version touch Update.

Clicking the below button will update the SW.

Update file information
Indy7 v2.3.0

Warning

Never turn off the power during software update. If the power is turned off in
Warning the middle of update, the operation of the robot becomes impossible. If the
power is turned off during the update and it is no longer possible to operate,

contact the manufacturer.
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The alarm message is displayed as follws. Upon touching OK all running applications are
terminated, the power is off, and software update begins. It will take four to five minutes in
average. Upon successful completion of software update the system will reboot
automatically and the endtool indicator turns to red or green according to the startup

mode. For startup mode see Sec. 6.1 Robot Setting.

Notification

SW update start.
It restart after terminate all application.

Please restart Conty.

©® To confirm that software has been updated properly check the software information. For
detailed information on how to check software information see Sec. 4.1 Getting Started.

Application information

Robot : NRMK-Indy7 (S/N : P11833107004)

Conty SWversion :2.3.0[2019.08.16]

Indy SW version :2.3.0[2019.08.16]

ControlBox IP :192.168.0.34
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4.2 Basic Operations
This section describes how to operate the robot manually. When all preparation procedures have
been completed, perform a simple check of robot operation using manual operation.

Operation Mode

There are two operation modes: the first is the automatic mode in which the robot executes the
specified operation automatically when the user command is transmitted, and the other is the
manual mode in which the robot operates only while the button provided in Conty is continuously

pressed.

*  Automatic mode
When the program created by Conty is executed or the command is executed by an
external equipment such as PLC or PC, the robot performs the specified action. If the
stop command is not taken explicitly, the robot will continue to operate until the

specified action is completed.

¢ Manual mode
Except for the automatic mode, all motion performs in the manual mode. In the manual
mode, the robot operates only when the user keeps pushing the button of each function
of Conty or when the user keeps applying the force to the robot in direct teaching. If
the button is released or the user force applied to the robot disappears during operation,
the robot will stop operation immediately. The buttons in the manual mode are marked

as Hold to Move or Direct teaching.

Hold to
Move

Danger
Do not turn off the collision detection function when you operate the robot in
Danger the automatic mode in a workspace shared with a person. Even if collision
detection is activated, people should not approach the robot within the working
radius if a sharp or dangerous tool is mounted on the robot. Even in other cases,
the robot's operation should be assumed always dangerous. Be sure to perform
a proper risk assessment before use by referring to the relevant regulations of
international standards and national laws. For a detailed description of the risk

assessment, see Section 1.7 Risk Assessment.
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Direct Teaching

Direct teaching is a manual operation function in which the user applies force directly to each joint
of the robot and moves the robot to the desired position. It is provided on all Conty screens that
require robot motion.

Waypoint Edit Mode

Del Jog Option : Smooth

Joint
Renewal Edit

1st joint fq1]

Save

‘ Hold to

Move

2nd joint [q2)
int [q3]

4th joint [q4]

Setting ~0.00 (deg) 454,54 (mm)

. 5th joint [q5]

- blending option ~15.00 (deg) ~187.00 (mm)
'
6th joint [q6)
) radius : 15,00 (deg) joint [q6]
g 90.00 (deg) 416.08 (mm)

0.00 (deg) 180.00 (deg)
1

- velocity level : 5 -75.00 (deg) 0.00 (deg)
¥ :
~0.00 (deg) 180.00 (deg)
|

If direct teaching button is indicated in red, direct teaching mode is deactivated. In this state, if
you touch the direct teaching button, the mode changes to green and the direct teaching mode
is activated. Touch again to turn it off.

Waypoint Edit Mode

Back (& opion QD View to8 "2 L& Progra &g setting Move Log Reset
Y T RN i N T———_—N RN,

Jog Option : Smooth

Joint
Renewal

1t joint [q1]
2nd joint [q2]

3rd joint [q

4th joint [q4]
Joint m

Setting 0.00 (deg) 454,54 (mm)
'

5th joint [q5]
- blending option -15.00 (deg) ~187.00 (mm)

1
) radius : 15.00 (deg) 6th joint [q6]
eg 416,08 (mm)

0.00 (deg) -0.00 (deg)
180.00 (deg)

-0.00 (deg) 0.00 (deg)

With the direct teaching mode turned on, you can move the robot in the direction of the applied

force by applying force to each joint of the robot. Try moving to the desired position.

& Note
E/ When the direct teaching mode is on, all motion commands except direct
Note teaching are ignored. When you finish using the direct teaching, turn off the

direct teaching mode.
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Jog

Jog is a manual operation function that moves the robot's joint or the tool frame at a constant
speed or at regular intervals based on the user-defined coordinate system. It is provided on all

Conty screens that require robot motion, and provides two methods according to how you want

the robot to move.

Jog method based on joints.

Back {&) option QD View Lo “o

Joint move

Setting

- blending option

- velocity level : 5

¥

Joint move
Setting
R

- blending option

) radius : 3.00 (deg)

- velocity level : 5

¥

¢ Joint space and task space

There are two spaces in describing the robot movements, that is the joint space and the
task space. The joint space is a set of joint positions defined by the angles of joint
rotation, whereas the task space is a set of position and orientation of the tool
coordinate system defined with respect to the reference coordinate system in three-

dimensional space. Therefore, the position required for the movement of the robot is

Waypoint Edit Mode

Waypoint Edit Mode

Setting Move

Add Del

Renewal Edit

0 (deg!
1

~15.00 (deg)
[

-90.00 (deg)

0.00 (deg)

~75.00 (deg)

-0.00 (deg)

g)
'

~15.00 (deg)
U

~90.00 (deg)

0.00 (deg)

75.00 (deg)

~0.00 (deg)

Save

Hold to
Move

454.54 (mm)
~187.00 (mm)
416.08 (mm)
-0.00 (deg)
180,00 (deg)

0.00 (deg)

Hold to
Move

454.54 (mm)
~187.00 (mm)
416,08 (mm)
-0.00 (deg)
180.00 (deg)

0.00 (deg)

expressed differently depending on the defined space.

Jog Option : Smooth

Joint

2nd joint [q2)

3rd joint [q3]

4th joint [q4]

Sth joint [q5]

6th joint [a6]

Jog Option : Smooth
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Caution

Every movement specified in the joint space is feasible in the whole workspace.
Caution On the other hand, some movement in the workspace is not possible in some

portion of the task space due to singularities. Neuromeka robot stops its

operation by the safety function when approaching a singularity or a singularity

region in the task space. Refer to Section 3.1 Robot Arm for a description of

the singularity and singularity regions.

. Tool Center Point (TCP)

The tool center point is an important entity that defines the position of the robot in the

task space and it is the point of interaction between the tool attached to the endtool

flange of the robot and the workpiece as follows.

[y

The default tool center point is located at the center point of the endtool flange surface.
As a matter of fact, this tool center point is the origin of the default tool coordinate
system. The default tool coordinate system has the Z axis perpendicular to the flange
surface and the Y axis as the direction to the endtool connector. This coordinate system
is also simply called the tool frame. A custom tool frame can be defined by the distance
of the origin and the rotation of each axis with respect to the default tool frame. Note

that a new tool coordinate system is necessary with a new tool.

The following are the tool center points for various tools. Refer to Section 4.3

Connecting Tools and Peripheral Devices for details on setting tool center points.
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*  Coordinate system and position
The coordinate in the joint space consists of all joint angles, which are defined by
rotation angles about each joint axis with respect to the zero angle of each joint as
follows. Therefore, the position of the robot in the joint space, denoted simply by the
joint position, is expressed by the vector of the rotation angles of all joints based on
this coordinate system. In this case, the direction of rotation is determined by the right-
hand rule, and the counterclockwise rotation from the zero angle has positive value and

the clockwise one is negative.

Axis of Rotation
A i) Iy '

£&22

In general, the coordinate system in the task space is defined by three axes, called the

0 degree

X-, the Y-, and the Z-axis, respectively, that are mutually orthogonal to each other
emanating from a point, called the origin, in three-dimensional space, Note that, the
direction of each axis is determined by Euler's right-hand rule. Such a coordinate system
is referred to as the Cartesian coordinate system.

x5

Therefore, the position of the robot in the task space is specified by the distance to the
origin of the tool frame, or the tool center point, of the robot tool together with the
rotation angle around each axis, with respect to the current reference Cartesian
coordinate system in space. It is simply called the task position or tool position. At this
time, the rotation angles are determined by three consecutive rotations necessary to
align the reference frame to the tool frame, and it results in different numbers according
to the order of rotation. Neuromeka robots follow the fixed XYZ convention, which is
defined by the rotation order of the X, Y and Z axes fixed in the reference coordinate

system.

Position Rotation
(x, v, 2) (u, v, w)
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Also, the movement of the robot in the task space is denoted differently according to
the coordinate system selected by the user. That is, the user can define the movement
of the robot by selecting the reference frame or the tool frame. In the former case, the
current reference frame is used as a reference to represent the target tool position and
this leads to a sort of absolute movement, as the reference frame is fixed in the task
space regardless of robot motion and operations. The default reference frame is defined
as follows: The center point of the robot base coincides with the origin, while the
perpendicular direction to the robot mounting surface is defined as the Z axis and the
direction opposite to the robot communication cable connector is defined as the X axis.

Then, the Y-axis is automatically determined by Euler's right-hand rule.

AR

On the other hand, the current tool frame can be used as a reference to represent the
task (or tool) movement of the robot. It can be said that this is describing task motion
in a sort of relative manner, as the coordinate system is located at the tool center point
moving with the robot. The tool frame can be newly set for each new tool. The default
tool frame is the frame defined at the surface of the endtool flange as shown below.
For details on how to set the new reference frame and the new tool frame, see Section
6.2 Robot Options.

-9 /&J

3
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* Jog menu

Jog menu consists of jog option, jog type and jog command.
Jog Option : Smooth @ Jog option

Joint () Jog type

1st joint [q1]

2nd joint [q2]

3rd joint [q3]

4th joint [q4]

Sth joint [q5]

6th joint [q6]

Jog command

@® Jog option

It is used to set various attributes for jog motion.

® Jog type
It chooses whether to move the robot in terms of the joint space position or the

task space position. One can choose either the joint jog or the task jog.

® Jog command
Depending on the selected jog type, different units are provided for jog movement.
When the joint space is selected, the jog commands are displayed in joint
coordinate units. When the task space is selected, they are displayed in cartesian

coordinate units.

* Jog option
There are two jog modes, i.e. smooth and interval. In the case of task jog type, one can

select which frame is used as a reference to represent the task jog movement.

@® Smooth mode
The robot moves at a constant speed only while touching the jog command.
Therefore, in Smooth mode, the moving speed is set for each jog type, and the

speed is applied in jogging.

@ Interval mode
Each time you touch a jog command, the robot moves at regular intervals. Therefore,

in the Interval mode, the movement interval is set for each jog type.
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Jog Option m

Jog mode @ Smooth Interval
Jog coordinates @ Reference Tool

Joint Jog velocity level
¥
1 5

Task Jog velocity level

¥
5

e Joint jog

It moves each joint of the robot.

Joint 1

Joint 5
Joint 4 &
Joint 3

Joint 2
Joint 1

Depending on the jog mode selected in the jog option, it moves joints either at the
preset constant speed while touching, or by the preset interval at each touch. Joint jog

moves the robot in the joint space so it can move in every workspace point.
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The following describes how to use joint jog:
@ Set the jog mode and the related jog parameters in the jog options.

@ InJog Type, select Joint.

Waypoint Edit Mode

Back {8 opion Q) View Lol S0 <,

Renewal

‘ Hold to

Move
4th joint [q4]
Joint move 2
Setting -0.00 (deg) 454.54 (mm)
Sth joint [q5]
- blending option ~15.00 (deg) ~187.00 (mm)
6th joint [q6]

) radius : 3.00 (deg)
416.08 (mm)

0.00 (deg) -0.00 (deg)

= velocity level: 5 ~75.00 (deg) 180,00 (deg)

-0.00 (deg) 0.00 (deg)

® In Jog command, select the joint you want to move. Then, the selected joint is
displayed in yellow on the robot model.

Waypoint Edit Mode
Jog Option : Smoq

Renewal

L im i
N

2nd joint [q2]
3rd joint [q3]

4th joint [q4]

Joint move ;
deg 454.54 (mm)

Setting
Sth joint (5]
= blending option =15.00 (deg) ~187.00 (mm)
|
6th joint [q6]

) radius : 3.00 (deg)
-90.00 (deg) 416,08 (mm)

0.00 (deg) -0.00 (deg)
|

= velocity level : 5 ~75.00 (deg) 180.00 (deg)

¥

~0.00 (deg) 0.00 (deg)
U
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@ Touch (+) or (-) to rotate the selected joint.

Waypoint Edit Mode

Jog Option : Smooth

Joint
Renewal

2nd joint [q2]

Hold to 3rd joint [q3]
Move
4th joint [q4]
Joint move
O eg) 454.54 (mm)
Ref - ref.0 |
: e 5th joint [q5]
~15.00 (deg) ~187.00 (mm)
'
6th joint (q6]

3.00 (deg)
~90.00 (deg) 416.08 (mm)

0.00 (deg) =0.00 (deg)
~75.00 (deg) 180.00 (deg)

-0.00 (deg) 0.00 (deg)

¢ Task jog
It moves the tool center point and/or rotate the tool frame relative to the preset

reference coordinate system.

— v
v -

P

3

f - 'h’
[Task jog based on the reference frame] [Task jog based on the tool frame]

Depending on the jog mode selected in the jog option, it moves the tool frame either
at the preset constant speed while touching or by the preset interval at one touch. The
robot moves with respect to the reference frame or the tool frame according to the jog
coordinate system selected in the jog option. Task jogs move the robot in the task space,
so some workspace regions are limited due to singularities. Therefore, if the tool center
point approaches a singularity region during jog operation, the robot stops the jog

function immediately by the safety function while displaying the alarm message.
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The following describes how to use Task Jog:
@ Set the jog mode and the related jog parameters in the jog options.

@ Under Jog Type, select Task.

Waypoint Edit Mode

Back Opnan Q View {of 0 o Progra gﬁ} Setting Move Log Reset

Renewal

Hold to
Move

Setting 0 (deg) 454.54 (mm)
'

- blending option ~15.00 (deg) ~187.00 (mm)
'

) radius : 3.00 (deg)
=90.00 (deg) 416.08 (mm)

0.00 (deg) -0.00 (deg)
|

- velocity level : 5 ~75.00 (deg) 180.00 (deg)

A
- -0.00 (deg) 0.00 (deg)
U

® When you touch the arrow indicating the direction that you want to move in the
jog command, the robot moves. The color of the arrow is the same as the
coordinate axis color shown in the robot model. Red indicates the X axis, green
indicates the Y axis, and blue indicates the Z axis. Also, the straight arrows in the
upper stand for position movements, whereas the curved arrows in the lower
represent rotation movements. When the jog coordinate system is selected as
reference in the jog option, the robot moves with respect to the current reference
frame. When the tool is selected, the robot moves with respect to the current tool
frame.

Waypoint Edit Mode

S option D view
Jog Option : Smooth

Task

Hold to
Move

Joint move ; 7
Setting Jeg 454,54 (mm)
|

blending option -15.00 (deg) ~187.00 (mm)
4
) radius : 3,00 (deg)
-90.00 (deg) 416.08 (mm)

0.00 (deg) ~0.00 (deg)
U

velocity level : 5 ~75.00 (deg) 180.00 (deg)

¥

-0.00 (deg) 0.00 (deg)
'
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Desired Position Movement

It is @ manual operation function that moves the robot's joint or the tool frame to a position value

specified directly. It is provided on all Conty screens that require robot motion.

Waypoint Edit Mode

Joint move

Setting
- blending option

) radius : 3.00 (deg)

¢ Joint position movement

Jog Option : Smooth

Task
Renewal

454.54 (mm)

~187.00 (mm)

416.08 (mm)

0.00 (deg) -0.00 (deg)

~75.00 (deg) 180.00 (deg)

-0.00 (deg) 0.00 (deg)

Here's how to move the joint to the desired position:

@ Touch the joint value slider for the joint you want to move.

Waypoint Edit Mode

Joint move

Setting
- blending option

) radius : 3.00 (deg)

- velocity level : 5.

¥

Jog Option : Smooth

Task
Renewal

-0.00 (deg) 454.54 (mm)
~187.00 (mm)

416.08 (mm) @
-0.00 (deg)

180.00 (deg) %

0.00 (deg)
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@ The current joint value is displayed in the notification message. Enter the desired

joint value in place of the current value, then touch OK.

Notification

Please enter aimed po

& Caution
E/ Joints have different travel ranges. In the notification message, check the

Note movable range of the joint.

® Select the speed level. The speed level is selectable from level 1 to level 9. The

higher the number, the higher the speed.
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@ Touch hold to move. While touching, the robot moves to the entered joint values.

When the touch stops, the robot stops moving immediately. Keep touching while

you are reaching your goal position.

® Once you've successfully reached your goal position, the pop-up disappears and
you'll see an instant message like "It reached target position."

Waypoint Edit Mode

Back @oouon Q View jBeaune e Program

‘ﬁ} Setting Move Log Reset

Jog Option : Smooth

Task

&

It reached target position.

Joint move |
| 1)

Setialiy B q1 -0.00 (deg)
|

- blending option 00 (mm)

7387.83 (mm)

) radius JOO(du;,: A q2 -15.00 (deg)

~0.00 (deg)

- velocity level : 5 Q5 =75.00 (deg) ~175.00 (deg)

¥
- q6 -0.00 (deg) 0.00 (deg)
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*  Task position movement
The following describes how to move the tool frame to the desired position and
orientation. It should be noted that the coordinate values of x, y, z, u, v, and w are
displayed based on which frame is the reference for task movement.

Caution
Movement of the robot in the task space is stopped immediately by the safety
Caution function when approaching singularity regions. In such cases, move in joint

space.

@ Touch the coordinate value that corresponds to the coordinate axis you want to

move.

Waypoint Edit Mode

Back &} option @D View Call s L& Prograr ..ﬁ} Setting Move Log Reset

Jog Option : Smooth

Task
Renewal

‘ Hold to

Move

Joint move
Setting ~0.00 (deg)
'

0,0.00,0.00, 0.00)
- blending option -15.00 (deg)

TCP - 6.0

(0,00, 0.00, 0.00, 0.00, 0.00, 0.00) ¥

us : 3.00
) radius : 3.00 (deg) 95.00 (deg) 387.83 (mm)

0.00 (deg) -0.00 (deg)
'
- velocity level : 5 ~75.00 (deg) ~175.00 (deg)

~0.00 (deg) 0.00 (deg)
1

@ The current value of the selected coordinate is displayed in the notification message.

Enter the desired value instead of the current one and touch OK.

Notification m

Please enter aimed position value
of selected frame position-X(mm)

430
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Choose the desired speed level from 1 to 9. The higher the level is, the faster the

movement will be.

Synctarget : task | X [430.00 (mm)] m

Hold to
Move

Touch Hold to Move. While touching, the robot moves to the preset target position
and releasing touch stops the robot immediately. Continue to touch so that the

target position is reached.

VelocityLly 3

78



fineuromexa

04 | Getting Started and Connecting Peripherals

® Upon arrival at the target position normally, the pop-up window disappears with

Joint move

the instant message displaying "It reached target position." as follows:

Waypoint Edit Mode

Program @ Setting

Jog Option : Smooth

Task

It reached target position.

e 430.00 (mm)
Setting q1 -0.00 (deg)

- blending option ' ~187.00 (mm)

) radius : 3.00 (deg) q2 -15.54 (deg)
|

387.83 (mm)
-0.00 (deg)
0 (deg) -175.00 (deg)

~0.00 (deg) 0.00 (deg)
U

79



E neuJdromexa 04 | Getting Started and Connecting Peripherals

Preset Movement

Preset movement is a manual operation that moves the joint of the robot to preset positions.
Currently there are two preset positions available, such as the zero position and the home position.
The zero position is a special position that defines the origin of each joint and cannot be changed
by the user. On the other hand, the home position is used as the position initiating and terminating
general motions or as the docking position to which the robot returns in case of an error. Users
can define a new home position based on their intended use. See Section 6.2 Options for a
detailed description of setting the home position. Preset movement is accessed in the top menu
bar of the Home window. Touch Move from the top menu bar.

£ Main  {G} option D View Lol 2eacer & Program &g setting
e, e e O

*  Movement to home position

Movement to the home position is performed as follows:

@® Touch the Home Position.

Motion command m
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@ Choose the desired speed level from 1 to 9. The higher the level is, the faster the

movement will be.

Sync target : home position m
Hold to

Move

® Touch Hold to Move. While touching, the robot moves to the preset home position
and releasing touch stops the robot immediately. Continue to touch so that the

home position is reached.

Sync target : home position
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@ Upon arrival at the home position normally, the pop-up window disappears with

an instant message displaying "It reached target position."

It reached target position.

¢ Movement to zero position

Movement to the zero position is similarly performed as follows:

@® Touch the Zero Position.

Motion command m
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@ Choose the desired speed level from 1 to 9. The higher the level is, the faster the

movement will be.

Sync target : zero position m
Hold to

® Touch Hold to Move. While touching, the robot moves to the preset zero position
and releasing touch stops the robot immediately. Continue to touch so that the

zero position is reached.

Synctarget : zero position

Hold to
Move

¥
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@ Upon arrival at the zero position normally, the pop-up window disappears with an

instant message displaying "It reached target position."

Conty
g *ose T2 progam

&gt setting

It reached target position.

\ It reached target position.
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43 Interface with Tools and Peripheral Devices
To use tools or other external devices together with the robot the robot should be electrically
connected with each of these devices. These external devices include relays, PLCs, computers and
various sensors as well as tools such as grippers, gluing guns, and bolt runners. These devices can
be connected to the robot through the input/output interface of the endtool port or the control

box.

Interface
The input/output interface for tools and devices is located on the robot arm's endtool and the

rear of the control box. The layout of each electrical interface is as follows:

¢ Endtool port

A total of twelve female pins are provided on the endtool port. The connector for the
endtool port is compatible with SN-10-12(P) push-pull type male and should be properly

wired for use. In need of custom connectors contact the manufacturer if necessary.

. Control box

The control box comes with a variety of input and output interfaces, in addition to digital

input and output. Details are found in each of the following functional descriptions.

32CH DIO / 4CH AlO

1-10 11-20 21-30 4 N
24V Inputs 24V Tool Qutputs (NPN)
DI_1 D2 TO_1 TO_2
DI_3 DL1 TO_3 TO_t
DS DL6 TO_5 TO_6
DI_7 DLB To_7 TO_8
—24V_System 10_COM  +24V_System +24v_lo
31-40 41-50
CAUTION 24V Inputs 24V Digital Outputs(PNP)
5 0% SLECTHIC S0k
DI_11 DL12 DO_3 DO_1 \ J
DI_13 DI_14 DO_S DO_6
DI_15 D18 DO_7 Do_8 AC INPUT
+24V_10 10_COM +24V_l0 10_COM  COM_RS-152 [l EMERGENCY.1 100-240V 50/60Hz
Ether CAT= s EtherNET N o[eevc]o
ofececlo

EMERGENCY.2

— . — |
CAN

pN— UsB RS232 RS485

24y DC
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Connecting Tools

In order for the robot to perform a variety of tasks, the appropriate tools must be fitted to the
robot. Robotic tools include devices for holding or placing objects, such as electric grippers,
pneumatic grippers, and vacuum grippers, as well as devices for specific purposes, such as welding
devices, gluing devices, and bolting devices. Connection of these tools requires mechanical and

electrical connections as well:

*  Maechanical connection
To install a tool on the endtool flange, it may be necessary to make a separate adaptor
that connects the tool to the flange. Refer to Section 3.1 Robot Arm for the information
on dimension for fabrication. Here we're going to install the gripper on the endtool
flange.

Secure the gripper to the endtool flange using an intermediate adaptor. Tighten the
eight M4 bolts securely to prevent them from falling apart off the endtool. Check with

your gripper dealer for the information you need for mechanical connection.

*  Electrical connection
A total of twelve female pins are provided on the end-tool port. The connector for
endtool port is compatible with SN-10-12(P) push-pull type male and should be properly
wired for use. In need of custom connectors contact the manufacturer if necessary. Here

is an example of connecting an additional component of the gripper.
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*  Tool properties
In order to work properly with the robot after installing the tool, it is necessary to reflect
the physical properties of the tool and conduct the test. First, you use Conty to set the
tool center point with the weight and the center-of-mass of the tool to use the existing
functions of the robot normally.

@ Touch Setting from the top menu bar.

G main {3} option QD) View | Be'gz‘:‘

?- Program .@} Settir Move Log Reset

@ Touch Tool Center Point in robot setting menu in the left.

STEP-On Setting Mode

Back & option QD view o R L& progra o setting Move Log Reset

2 S
Tool Center POinte

Default TCP coordinate location Step1 displacement (x,y.2) Step2.rotation (rx, ry, 1z}

tcp_0 [current TCP)] v Save Set

x(mm) 0.00 y(mm) 0.00 z(mm) 0.00
TCP parameter

rx(deg) 0.00 ry(deg) 0.00 rz(deg) 0.00
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® Measure the displacement and the rotation of the tool coordinate system with its

origin at the new tool center point with respect to the default tool frame origined
at the endtool flange. In case you have dimensional information in your design

drawing, record it.

.~ Pointing toward the y-axis of the tool coordinate

T

IIIIIIIII IIIIIIIIIIIIII
0 5 10 15 20  (cm)

@ Enter the tool center point parameters measured or recorded in ® into the TCP
Parameter. The x, y, and z values are the distances and the rx, ry, and rz values are
the rotation angles of the new tool frame origined at the new tool center point
with respect to the default tool frame. If the input values have not been saved, it
will be displayed in red as follows:

Setting Mode

Tool Center Point

Default TCP coordinate location Step!.displacement (x.y.z) Step2.rotation (rx, ry, r2)

tcp.0 [current TCP)

x(mm) 0.00 y(mm) 0.00 z(mm)
TCP parameter

rx(deg) 0.00 ry(deg) 0.00 rz(deg) 0.00

88



E neuJdromexa 04 | Getting Started and Connecting Peripherals

® Touch Save to store the newly set tool center point.

Setting Mode

B @ o @ e L on o o s e
LR

Tool Center Point

Default TCP coordinate location

tcp_0 [current TCP]

TCP parameter

rx(deg) 0.00 ry(deg) 0.00 rz(deg) 0.00

® Multiple tools can be registered. However, you cannot modify the currently
available information already registered. Touch Save to display the name of the

current tool center point.

User TCP name m

Please enter name of the TCP information
to be registered.

OK
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@ Enter a new name for the new tool center point and touch OK. Here we will enter

the new tool center point name as tcp_1.

User TCP name

Please enter name of the TCP information
to be registered.

tcp 0

Once the settings entered with the new tool center point name are saved normally,
the red text will be displayed in white. However, this does not mean that it now
becomes the currently activated tool frame. Touch Set to set the new tool frame
shown in the combo box to the current tool frame of the robot.

Setting Mode

Tool Center Point

Default TCP coordinate location Step1.displacement (x,y,z) Step2.rotation (rx, ry, 1z

N
tep1 Save Set

LR

x(mm) 0.00 y(mm) 0.00
TCP parameter

x(deg) 0.00 ry(deg) 0.00 rz(deg) 0.00
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©® Touch Yes when you see the following message.

Do you want to set
selected item to default TCP?
(If you have modified TCP information,

please progress after saving the data.)

If the tool center point name has the tag [current TCP] displayed on its right side,
the tool frame is normally reflected as the current value. For a detailed description
of the tool frame settings, see Section 6.1 Robot Settings.

Setting Mode

Back (& option D view Lo S2r X ~ Move Log Reset
s e e—

Tool Center Point
Default TCP coordinate location Step1 displacement (xy.2) Step2.rotation (rx, ry, r2)

tep_1 [eun (o] Save Set

x(mm) 0.00 y(mm) 0.00 z(mm) 100.00

TCP parameter

rx(deg) 0.00 ry(deg) 0.00 rz(deg) 0.00
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@ Use the task jog to test whether the robot rotates about the X, Y, and Z axes with
the tool center points fixed. If the robot's tool center point deviates significantly
from the center of rotation during rotation, the tool center point setting is incorrect.
Re-enter the tool center point value until the robot can rotate around the tool

center point.

o\

VA

\J ©)

(X)

©@ After the tool center point is properly set, then the tool's mass with the center-of-
mass must be entered. Touch Property in the robot setup menu in the left.

Setting Mode

i B ovion @ e L S e o i e

Motion

Joint Move | velocity level

Joint Move | blending radius (3~27)
Frame Move | velocity level

Frame Move | blending radius (20~200)

Tool

COM [Center Of Mass]

X(mm  0.00

Mass (kg) 0.000
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® Record the mass and the center-of-mass of the tool by the help of CAD software
if it is designed directly or by reference to the specification if it is a commercial
product. If it is difficult to retrieve the relevant information, measure the weight
directly using a scale. Locate the center-of-mass and measure it from the default

tool frame located at the endtool flange.

Pointing toward the y-axis of the tool coordinate

= ——— ||

~

- — |||‘||||||||||||||||||||
0 5 10 15 20 (em)

BN |

Enter the center-of-mass and the mass of the tool measured or recorded in @ and

touch Update.

Setting Mode

Back @ Option e View H  sode & - -~ G’

Motion

Joint Move | velocity level

Joint Move | blending radius (3~27)

Frame Move | velocity level

Frame Move | blending radius (20~200)

Tool

COM [Center Of Mass]

X@m  0.00 ] Zmm 40

Mass(kg) 0.3
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Warning

Caution

Test whether the robot is maintaining its current position in direct teaching mode.
If the robot moves by itself in a certain direction without applying external force,
then the mass and the center-of-mass of the tool are set incorrectly. Re-enter its
mass and the center-of-mass so that the robot keeps the current position in direct

teaching mode.

Warning

Failure to correctly enter the mass and the center-of-mass of the tool may result
in malfunction of collision detection during operation. Also, in the direct
teaching mode, the robot can move in a direction even if no external force is
applied. Therefore, immediately after reflecting the mass and the center-of-mass
of the tool, make sure that the direct teaching mode operates properly, and
then operate the robot.

Caution

If you do not enter the exact distance and rotation information of the mounted
tool's center point, the robot may suffer from significant deviation from a
specified path during rotation.
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Interface to Peripheral Devices

In addition to use of tools, robots need to be electrically connected to various peripheral devices
to interact with each other by receiving or transmitting various signals in order to perform more
various tasks. Interactions with peripherals are made by electrical signals, such as digital or analog
I/0, and communication methods such as EtherCAT, Ethernet or RS232 and RS485.

Warning

Be sure to turn off the robot and disconnect the power plug from the power
Warning socket before proceeding with any electrical work. Wiring while powered on can

cause I/O board fuses to break or damage the product itself. Failure due to

incorrect connection and misuse is not the manufacturer’s responsibility.

e Power supply to I/0 board
To use the 24V input/output signal on the control box’s 1/0O board, you must first supply
24V power supply to the I/O board. The I/O board power supply can be provided by
connecting the internal 24V power source or an external 24V power supply. No separate
supply is required for the 5V input/output signal. The default way of power supply is to
connect and use the internal 24V, which is wired as follows:

32CH DIO / 4CH Al0
1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Outputs

1022 svoot| @ @ |s5vpo
104 V003 | @ @ |svoos
0.6 oL | @ @ | 5o
108 svo3| @ @ |svous
24700 consv | @ @ )50

Xs1

o2
Q| o
OL6
oL8
10_com

31-40 41-50 51-60
24V Inputs 24V Digital Outputs(PNP) Analog [npts/Output:(0-10v)
s @ @ oo w0t | @ @ |oo2 ALl @ @ |ro
o | @ @ o 03| @ @ [oos 2| @ @ |2
o3| @ @ |om 05| @ @ [oos 10.com| @ @ | Shield_Rs485
os| @ @ |ots 07| @ @ [oos +5v_ns-485 | €@ @ |rs-4850-
20| © O Jocom a0 | © O )iocom com_ps-485 | @ © ) rs-ss5.0+

XS5 XS7 X$2

Connect the GND of the internal power supply and the common GND of the I/O board
by connecting two pins of number 10 and 9 of the DIO 1-10 terminal block located on
the back panel of the control box. If you connect two pins of number 10 and 9 of the
DIO 11-20 terminal block, the +24V of the internal power is supplied to the I/O board.

pin location name description

Terminal 11-20 (pin 10)  +24V_System  internal 24V power (+24V)

Terminal 1-10 (pin 10)  —24V_System internal 24V power (GND)

Terminal 11-20 (pin 9)  +24V_IO power to the I/O board (I/O board common +24V)
Terminal 1-10 (pin 9) |0_COM power to the I/O board (I/O board common GND)
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If the power required for operation of the 1/O board is insufficient by only the power
supplied from the control box, connect the external power supply instead of the internal
power supply. At this time, the external power supply must satisfy the supply voltage of
24V.

Connect the external power supply as follows.

32CH DIO / ACH AIO

1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Outputs
ot 9 o o2 01 9 0 102 5V_D0_1 9 0 5V_D0_2
w3 @ @ | o 03| @ @ | svoos| @ €@ |svoos
os| @ @ | os 5| @ @ | s 5oL | @ @ |5
w| @ @ | os 107 @ @ s sos| @ @ |5
20y sen | @ @ ) 1000w a2arspen | © @ | 2000 consv | @ @ | svo0
xs4 ¥s6 X51
31-40 41-50 -
24V Inputs 24V Digital Outputs(PNP) Analog Inputs/Qutput (0-10V)
ns| @ @ |on ot | @ @ oo | @ @ |ros
o | €@ @ oL 003 | @ @ |vos w2l @ @ (w2
o3| @ @ |oe s | @ @ |oos 10_com| @ @ | snield_Rss5
ots| €@ @ |os 07| @ @ |oos +5v_Rs-485 | € @ |Rs-485_0-
2000 [ O @ fio_com a0 | O @ ) iocow con_s-4g5 | D @ | rswass .
X85 xs7 Xs2

S

External Power Supply

Connect pin 9 of DIO 1-10 terminal block located on the back panel of the control box
to GND of the external power supply and connect pin 9 of DIO 11-20 terminal block to
+ 24V of the external power supply to supply power to the I/O board.

* Digital signal output
The digital signal output is used to send signal to other equipments or to control the
electrical load. There are the NPN open collector type and the PNP open collector type

according to the type of transistor (a kind of switch) that outputs the digital signal.

+24VDC
+24VDC (DO (PNP)

T
*5IG
PWR

—_— — DO (NPN) b

Roughly speaking, the NPN open collector draws current when the transistor is operating,

but the PNP open collector sends the current.
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The following is an example of connecting a 24V electric load of the NPN open collector
type to the control box. Note that NPN type devices had better be connected to
Terminal block 11-20 as it is of NPN type. Here, we will supply power to the 1/0 board

using the internal power.

32CH DIO / ACH AID

1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Outputs
o2 ot svooi| @ @ |svDpoz
| o T0_3 svnoz| €@ @ |svoos
o6 05 oL | @ @ [ sz

oLs
10_COM

0.7
+24V_System

| The flow of

o] @ @ | svous
consv | @ @ | 5000

X81

current
31-40 41-50 -
24V Inputs 24V Digital Outputs(PNP) Analog Inputs/Qutput (0-10V)
us| @ @ oo Al @ @ |ro
it | @ @ |oe w2l @ @ |2
o3| @ @ o 10com | @ @ | shield_Rs-485
os| €@ @ |os +5v_Rs-485 | €@ @ | ns-850-

+24v_0 @ @ 10_COM

XS5

SIG

Connection to a 24V electrical load of PNP open collector type is as follows. Note that

com_ps4e5 | @ € ) rsass o
X52

PNP type devices should be connected to Terminal block 41-50 as it is of PNP type.

1-10
24V Inputs
0.2
| o
0L
0L
10_CoM

32CH DIO / ACH AID

11-20
24V Tool Outputs (NPN)

+24V_System

21-30
5V Inputs/Outputs
svooi| @ @ |svDpoz
sv0oz| €@ @ |5voos
oL | @ @ |2
svolz| @ @ | svoue
consv | @ @ ) ssvo0

X51

31-40 41-50 -
24V Inputs 24V Digital Outputs(PNP) Analog Inputs/Qutput (0-10V)
s @ @ oL @ @ | | @ @ |
| @ @ o 0 0 |n 2| @ @ |z
oiz| @ @ o The flow of 0 0 |ns 10_com| @ @ | shiels_hsss
ots| €@ @ |ouss current O @ | sv_psass| @ @ | rs-85.0-
2000 [ @ @ fio_com o ® | 0con com_s-4es | @ O frssso:

XS5

SIG

Xs2
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The following is an example of connection that controls the 24V electrical load simply

through digital signal output.

32CH DIO / 4CH AIO

1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Outputs
DLt o2 01 00| @ @ | 5vDpoz
03 L4 T0_3 sv003| @ @ |svDbo
o5 0L T05 st | @ @ | s
o7 08 0.7 s | @ @ | v
24V_System 10_COM +24V_System consv | @ @ | svn0
X51
31-40 41-50 51-60
24V Inputs 24V Digitel Outputs(PNP) Analog Inputs/Qutput (0-10V)
us| @ @ oo Al @ @ |ro
it | @ @ |oe w2l @ @ |2
o3| @ @ o The fIc;w of 10com | @ @ | shield_Rs-485
os| €@ @ |os curren +5v_Rs-485 | €@ @ | ns-850-

+24v_0 @ @ 10_COM

X5

com_ps4e5 | @ € ) rsass o
Xs2

+

Electrica
Load

Or, the connection can be made as follows. Both works properly except whether either
NPN or PNP port is used.

32CH DIO / 4CH AIO

1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Outputs
oLt oot | @ @ | 5o
o3 V003 | @ €@ | 5o
05 oL | @ @ |2
o7 svolz| @ @ | svoue
24 System consv | @ @ | v
X51
The flow of current
31-40 41-50 91-60
24V Inputs 24V Digital Outputs(PNP) Anlog Inputs/Output (0-10¥)
s @ @ oL } ol | @ @ |00z | @ @ |
o | €@ @ oL Y 003 | €@ €@ oo 2l @ @ (w2
o3| @ @ |oe } 05| @ @ |oos 10_com| @ @ | snicld_Rss5
os| @ @ |os \ 07| €@ @ |cos +5v_Rs485 | €@ @ | rs-aes_o-
2000 | O @ Jio_cow - ® O ) oo cou_ps-4g5 | {) €@ ) s-sss 0.
XS5 XS7 X52
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The 5V signal output connection method is similar to the 24V output connection method,
except that the power is already supplied internally and the pins to be connected are
different. However, only the PNP open collector type can be directly wired, while the
NPN type requires separate relay connection. The following shows the connection to

the 5V electric load of the PNP open collector type.

32CH DIO / ACH AID

1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Outputs
| @ @ o 1| @ @ |z bt @ @ | svpo
w3 @ @ | o 03| @ @ | svo0s| @ €@ |svoos
w| @ @ o s @ @ | s sl | @ @ |5
w| @ @ | os 107 @ @ (s The flow of 0L 0O 0|
20y sten | @ @ ) 1000w s spen | © @ ) 200 current consv | @ 50010
X54 XS6 A Xs1
. — T
31-40 11-50 -
24V Inputs 24V Digital Outputs(PNP) Analog Inputz/Qutput (0-10V)
s @ @ oL ot | @ @ |02 Al @ @ |ro
it | @ @ |oe 03| €@ € |oos w2l @ @ |2
o3| @ @ o 05| @ @ |vos 10com | @ @ | shield_Rs-485
os| €@ @ |os 007 | €@ @ |oos 5v_ns-185| € @ |ns-ass0-
o[ @ O Jiocom o | © @ )iocow cpu_nses | T € | ns-se5.0:
XS5 XS7 X52
SIG + -
The NPN open collector type is connected using relays as follows.
32CH DIO / 4CH Al0
1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) | The flow of 5V Inputs/Outputs
| @ @|o 1| @ @ | current
w| @ @ o 3| @ @ | S
ns| @ @ |os 05| @ @ |10
w| @ @|ous 07| @ @ |mns !
20 ssten| O O ] 1000w 2y syen | ® O | 2020
X84 XS6
Vs
¥
31-40 41-50 -
24V Inputs 24V Digital Outputs(PNP) Anlog Inputs/Qutput (0-f0V)
e @ @ oo o0t | @ @ |oo2 Al @ @ |0
| @ @ |oe 03| @ € [oos | @ 02
oz @ @ |oe 05| @ @ |oos lo_com| @ Shield JRs~485
ois| @ @ |os 07| €@ @ |vos «sv_ps-485 | @ RS-483 D-
200 | @ @ Jio_com a0 | © O Jiocow bom_rs-485 | Rs~481 D+
XS5 XS7 +5V Xsit
"
The flow of
current
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* Digital signal input
Digital signal input is used to detect when an external device generates a signal. These
external devices include sensors, e.g. to detect the presence of objects, or I/O buttons,
e.g. to generate a signal when it is pressed.

Among those sensors connected to the control box, there are PNP open collector type
and NPN open collector type depending on the output type. If the sensor output is of
PNP open collector type and common GND is used, it can be connected directly to the
control box. On the other hand, when using sensors of NPN open collector type, it is
necessary to use the relay in the middle to configure so that current flows into the
digital signal input port of the control box.

The following is an example of connecting 24V DC three-wire proximity sensor of PNP
open collector type to digital signal input of the control box. Here, the internal power
is supplied to the 1/0O board.

32CH DIO / 4CH AIO
1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Qutputs

0.2
DL4
DL6
DL8
10_COM

5V_D0_1 9 ° 5V_00_2
v003| @) @ |svooe
oL | @ @ | o
oz | @ @ | svois
covsv | @ €@ | svon

xs1

The flow of current

31-40 41-50 51-60
24V Inputs 24V Digital Outputs(PNP) Analog Inpulsfattput 0-10¥)
00t | @ @ |02 |l @ @ |
003 | €@ € |oos 2| @ @ |2
005 | @ @ |oos locoM | @ @ | shield_Rs-485
07| @ @ |oos Sv_psaes | @ RS-485_D-
a0 | @ O iocon com_ps485 | @ @ ) rs-ag5.0+
Xs7 xs2
Brown E

»
Lal
=
o
@
o

[
=
a
Eal
e
<
w

Blue

It provides 24V digital signal inputs at the DIO 1-10, 31-40 terminal blocks located on
the back panel of the control box. First connect the common +24V_|[O and IO_COM to
the (+) and (-) port of a sensor, respectively, to supply power to the sensor. Next,
connect the output signal of the sensor to one port of terminal block 1-10 or 31-40 to
complete the wiring. Conty’s home screen or Servo/SmartlO in the upper menu bar of
Setting can be used to check if sensor signal is coming in normally. Refer to Section 6.1

Robot Settings for a detailed explanation of sensor signal check.
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The following is an example of connecting type 24V DC three-wire proximity sensor of

NPN open collector type to digital signal input of the control box using relay.

32CH DIO / 4CH AlO
1-10 11-20 21-30

24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Qutputs
oL2 | @ @ |z svoot| @ @ |svpo2
oL4 3| @ @ | v003| @ €@ |svoos
0§ 05| @ @ |os oL | @ @ | o
oL& 07| @ @ |ws oz | @ @ | svois
10_com 2 _spstem | B @ | 20 cousv | @ @ | svon0

XS6 X81
The flow of current
31-40 41-50 51-60
24V Inputs 24V Digital Outputs(PNP) Anlog Inputs/Output (0-10V)

s @ @ o 002 | @ @ |ro
| @ @ |oLre 00_4 w2l O e |2
3| @ @ o D0_6 locom | @ @ | shieta_Rs-85
s | @ @ |os D0_8 Sv_psaes | @ @ | rs-4e50-
a0 | ® @ Jiooon 10_com con_rs-45 | (D € | rs-4e5.0-
xs2
””””””””””””””” Bown o o |
4 Load
| Black + '
i = Vs E
Blue
[PNP open collector type]
The following is an example of connecting a digital signal input from a button.
32CH DIO / 4CH AIO
1-10 11-20 21-30
24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Outputs
500 | @ @ | 5o
sv003| @ @ |svoos
oLt | @ @ |svoz
o | @ @ |svo
consv | @ @ | ssvo0
Xs1
The flow of current
31-40 41-50 51-60
24V Inputs 24V Digital Outputs(PNP) Analog Inpute/Output (0-10V)
ns| @ @ |oe nt| @ @ |02 Al @ @ |rot
ot | € @ |oe 03| €@ € |oos Nzl @ @ |2
2| @ @ |on 005 | @ @ |vos 10con| @ @ | shield_rs-4s5
ois| @ @ |oe 07| @ @ |vos Sv_rs-465 | € @ | rs-4s50-
Ao [ ® @ Jio_com a0 | € o_com com_rs-<¢5 | @ € ) r-4es_0+
X85 X87 Xs2
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The 5V signal input connection method is the same as the 24V input connection method,

only except that the power is already supplied internally like 5V signal output and the

pins to be connected are different.

¢  Analog signal Input and output

The analog input and output modules convert the analog signal input to the control

box into a digital value, and the digital value that is sent as a command value from the

control box to an analog signal output. The following is an example of connection to

an analog signal input.

w| @ @ | o
3| @ @ | o
ws| @ @ | o
| @ @ o

-24\_System 10_CoM

e
=)

31-40

24V Inputs

s @ @ oL
ot | @ @ |oe
o3| @ @ |om
os| €@ @ |os
20| @ O Jiwocom

X85

+24V_System

24V Digital Outputs(PNP)

240010

32CH DIO / ACH AIO

11-20 21-30
24V Tool Outputs (NPN) 5V Inputs/Outputs
1| @ @ |z svo0t | @ @ |svooz
03| @ @ | 03| € € |svDoos
15| @ @ | s oL | @ @ | s
107 @ @ | s 53| @ @ | 5o
D Q.20 consv| @ @ | -svo0
X56 Xs1
41-50 91-60

Analog Inputs/Qutput (0-10V)
RS-485

ol | @ @ |00z
03| €@ € |oos

D05 00_6
00_7 008
10_cOM

~ |0
N (-1

Connection to the analog signal output is as follows.

wl @ @|o
3| @ @ | o
ws| @ @ | o
| @ @ o

-24\_System 10_CoM

e
=)

31-40

24V Inputs

ns| @ @ oo
ot | @ @ |oe
o3| @ @ |om
os| €@ @ |os
20| @ O Jiwocom

X85

+24V_System

24V Digital Qutputs(PNP)

240010

32CH DIO / ACH AIO

11-20 21-30
24V Tool Outputs (NPN) 5V Inputs/Outputs
1| @ @ |z svo0t | @ @ |svooz
03| @ @ | 03| € € |svDoos
15| @ @ | s oL | @ @ | s
107 @ @ | s 53| @ @ | 5o
D Q.20 consv| @ @ | -svo0
X56 Xs1
41-50 51-60

Analog Inputs/Qutput (0-10V)
RS-485

o0t | @ @ |eo2
03| €@ € |oos

D05 00_6
00_7 008
10_cOM

~ |0
N (-1

I
NV
|

m
w
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The Terminal block 51-60 provides analog inputs and outputs, each of two channels,

and can be used in the range of 0 to 10V.

¢ External control devices

Robot operation can be controlled by external control devices besides Conty. These
external control units include PC or PLC, for example. The operation of the robot by the
PC is possible by using TCP/IP socket communication connected to Ethernet ports of
the control box. For PLC, Modbus TCP or digital signal-based method can be applied.
In the case of using Modbus TCP, it is used in connection to the Ethernet port of the
control box. In the case of using digital signal, it is used by connecting to digital /O
terminals. Refer to Section 6.1 Robot Settings for how to operate the robot using
digital signals. For a detailed description of TCP/IP and Modbus TCP of the control box,
see Indy Communication User Guide available separately.
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Connecting Emergency Stop Buttons

Emergency stop is a safety feature that immediately stops all robot operations in case of an
emergency. Therefore, this function should be available in spite of any fault in the signal
connections, so the emergency stop is connected by the double wiring method. The double wiring
means that a signal line that carries the same signal must be connected in plural to normally
transmit the signal. It is a kind of safety mechanism to prevent the signal from being transmitted
to the remaining normal signal line if any one of them cannot transfer a signal due to any problem
such as disconnection. Therefore, if a problem occurs in one or more of the signal lines connected
to the emergency stop, the power supplied to the robot is immediately shut off automatically.

Two emergency stop terminals are provided on the rear panel of the control box as shown below.

32CH DIO / ACH AlO
1-10 11-20 21-30 (
24V Inputs 24V Tool Outputs (NPN) SV Inputs/Outputs
D1 5V_DO_1 5V_DO_2
DI_3 DL1 5V_D0_3 5V_DO_1
DI s DLe 5V_D0_S 5V_DO_6
5V_DO_7 5V_DO_8
~24V, Syslam Io cou +24V, Systm +zav o COoM_SV +5V_DIO
31-40 41-50
24V Inputs 24V Digital Outputs(PNP) Aoy "‘"“';’_23'5"“' g
o~ DL10 DO_1 AO_1
D| 11 DL12 DO_3 A0_2 _ )
DI_13 DI_14 DO_5 10_ cou Shield_RS—485
DI_15 DI_16 DO_7 +5V_RS—485 RS-485_D— AC INPUT
+24V_J0 10_coM +24V_J0 lo cou COM_RS-152 RS-485_D+ EMERGENCY.1 100-240V 50/60Hz
Ether CAT = Va EtherNET

A =
= & & [& Sl —
B = eEp - - © ™ |G

o
s — AS232 28V D¢ é
name description
EMERGENCY. 1 It is connected with the default emergency stop cable.

EMERGENCY. 2 Additional emergency stop terminals provided.

Warning

The function related to emergency stop must be connected to the specified
Warning position. Failure to comply with this warning could result in a malfunction of the

emergency stop in the event of an emergency, resulting in serious injury or

property damage. The function should also be checked periodically for

abnormalities.
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¢ Default configuration
The control box is shipped with the default emergency stop configuration at the factory.

The initial configuration is as follows.

© © 9 © =

- EMERGENCY.Z .

When EMERGENCY. 2 is not used, it must be short-circuited.

¢ Additional emergency stop button
An additional emergency stop button can be connected to the other emergency stop

terminal as follows.

S
(0 @ © O] e
EMERGENCY.1 E
- J—
[soso] ;
o
EMERGENCY.2 *
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5 Programming

The process of adding instructions, or commands, which will be executed sequentially by the robot to
perform intended operations automatically is called programming. For example, this allows the robot
itself to grip objects and move them to another location, or to decide to take a number of behaviors

based on sensor signals. Programming starts when you select Program on the home screen of Conty.

5.1 Start Program

In Start Program screen shown below, you can begin programming by creating a new program,
by importing an existing program, or by loading and editing the program specified as the default

program.

Program

Select program mode.

o New

It creates a new program.

*  Load [JSON]
It loads a program created by Conty (of version 1.6.12 and the later).

¢ Load [default program]
It loads one of the default programs stored in the control box. Refer to Section 5.4

Program for details of the default programs.

In this chapter, we will start a new program. Touch New to create a new program.
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5.2 Programming Screen

The programming screen consists of the robot status window, the program tree window, the user

command

and setting window, and the program execution control and editing window. Each

window has its own role as follows:

@ Robot status

®-a. Display position

@®-b. Display DIO status

@®-c. Display 3D model

@ Program tree @ User command
e et
e —— . L

satumg Move ) et

p— T L T, g = @ Program execution
ogeam control

® Program editing

® User command
setting

Edit Joint move

First waypoint Last waypoint

Hold to
Move

Robot status

e a) The information on the joint position and the tool position of the robot are
displayed in real time.

¢ b) Digital I/O status is displayed in real time.

¢ () The robot motion is shown using the Conty’'s 3D renderer in real time with the

specified target waypoints displayed.

Program tree
e The program commands you have created are listed in tree format. When the
program is executed, the commands in the program tree are executed in the order

from top to bottom in principle.

User command
e a) In the user command list, you can edit the names of motions created by the user.
* b) The basic commands necessary for programming are shown in the basic

command list and you can select them from the list.

Program execution control
e It gives you the ability to run, pause, resume, and stop the current program you

have created.

Program editing
* It provides the ability to save the current program or edit commands in the program

tree.

User command setting

* It shows the menu required for setting the selected command in the program tree.
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53

Program Tree

Conty provides tree-based programming of robot operation.

The tree is the minimum unit of the program. A tree consists of a number of branches. Fixed
branches are those provided by default in all programs, such as program setting and execution
options, which can be edited only within a limited range, while free branches are those that can

be freely created and edited using basic commands or application commands.

Fixed branch
It is a branch that is created automatically at program startup. You cannot add or delete the

following commands in these branches, nor can their positions in the tree be changed.

. Program
It allows you to save the current program as the default program. The default program
is copied to the control box so that the program can be executed by the control box
alone or as triggered by an external device, without executing Conty. The maximum

number of the default programs is ten.

¢ Configuration
It sets the program execution option, such as how to execute the program when collision
against the robot is detected during program execution.

e Variables
It declares the variables used in the program. There are five types of data and initial
values are set for each.

Free branches
It is a branch created by the user, and commands can be added or deleted freely. The command

can be repositioned arbitrary in the tree.

e  Basic commands
They represent the primitive instruction of the program tree. It implements a set of
essential programming commands such as robot movement, input/output of various

signals, and program flow control.

¢ Application commands

They are application-specific commands which is a set of selectively provided commands

according to a tool or a peripheral device specifically installed in the robot.

¢ IndyCARE commands
They are IndyCARE-specific commands which is a set of commands for sending, to the

data server, the data selected for monitoring in the configuration of the program tree.

Every branch contains at least one command, and some branches can hold a subtree. In this case,
the subtree is called the child tree, and the tree containing the subtree is called the parent tree.
Child trees belonging to the parent tree display its ownership visually by explicit indentation, and

the state of the tree is displayed in color.
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5.4

Program

It saves the current program as the default program. The default program is copied to the control
box so that the program can be executed by the control box alone or triggered by an external
device, without executing Conty. One can save the program as the default program as follows.

® In the program tree window, touch Program.

Program Mode

Enable San

v

Basic Commands
pintMove
frameMove
smartDO Save to default program
smanA0
loop
vaait
wait for

wait foe [digitalinput]

® Touch Save to default program in the menu on the right window.

STEP-On Program Mode 00:04:08.03

Back {&) option QD) view Loil - é} Setting Log Reset

User Commands

Up Down Copy Enable

T U 5 v

Basic Commands
jointMove
frameMove
smartdo

SmantA0

loop

wait

wait for

wait for [digalinput]
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® A list of default programs that are saved is displayed as follows. We will save the current

program as the default program in the first slot. Select No.1: Empty and touch Save.

Default program list m

No.1 : Empty

@ Enter the file name and touch Save.

Enter file name. m

Please enter file name.

defaultProgram
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® If the message "The default program resistration is completed" is displayed, registration is

completed normally. Touch OK.

Notification

The default program registration
is completed.

® If you touch Save to default program again on the right side of the screen, the basic program
is displayed with the file name registered in the first slot as follows.

Default program list m

s
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5.5 Configuration

It sets the options which activate only during program execution.

Collision Detection Mode
It sets the options when collision against the robot is detected during program execution. There

are a total of four options.

Program Mode 3
€  Back @@ Option @ View §’°‘ cerne ?3 f y Setting ¢§=° Move E&; Log O Reset
Program User Commands

- program

Copy Enable Save Paste Delete
A L v B (]

variables

Basic Commands
jointMove
frameMove
IndyCARE setting

smartDO
smartAO
loop
wait

Keep pause

waitFor
Resume after

waitFor [digitalinput]

Stop program

No collision detecion

. Keep pause

Upon collision detection, the program pauses while keeping stopped.

. Resume after

Upon collision detection, it will pause and restart after the time set on the right field.

e  Stop program

Upon collision detection, the program stops running.

. No collision detection

Turn off collision detection and run the program.

Danger

Do not turn off the collision detection function when you operate the robot in
Danger automatic mode in a workspace shared by human operators. If you turn off

collision detection and use it, be sure to use a safety fence to prevent people

from approaching it. In addition, you should refer to the relevant regulations of

international standards and domestic laws and perform a risk assessment before

use. For a detailed description of the risk assessment, see Section 1.7 Risk

Assessment.
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IndyCARE Setting
It sets the option for usage of IndyCARE.

Program Mode

€5  Back @@ Option @> View

Program User Commands

Usercommandlist W

Basic Commands.

- program

variables

jointMove
frameMove
smartDO
smartAO
loop

wait
waitFor

waitFor [digitalinput]

. Enable/Disable IndyCARE

-Data

Down Copy Enable Delete
: el
v v LD m

Collsion detection mode setting

-IndyCARE On

workCount [Type - Count] -
.2 : temperature [Type - Temperature monitoring] +
3:2i00 [Type - Al_00 monitoring] -
4 :2i01 [Type - Al_01 monitoring] -

No.5: [Type - None]

Touching Enable starts IndyCARE service, and touching Disable stops IndyCARE service,

e Setting Data

One can register and rename the data which will be monitored in IndyCARE service.

Maximum number of data is five. One can determine the type of monitored data for

indyCARE:Count or indyCARE:Monitoring command.

Program Mode
€5  Back @}@ Option @ View
Program User Commands

program

configuration Usercommandlist W

variables

Basic Commands
jointMove
frameMove
smartbo
smartAO
loop
wait
waitFor

waitFor digitalinput]

Enable Paste Delete
el
v 0D m@

Colision detection mode setting

-IndyCARE On

-Data workCount [Type - Count] -

.2 : temperature [Type - Temperature monitoring] +
ai00 [Type - Al_00 monitoring] -
4 :2i01 [Type - Al_01 monitoring] -

No.5: [Type - None]
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The following shows the steps to use IndyCARE service.

@ Touch configuration in the program tree window.

Program User Commands

Enable Delete

Usercommandlist W , -‘ﬁ

Basic Commands
ntMove

frameMove
IndyCARE setting

smartDo
smartAQ
loop

wait
Keep pause

waitFor

Resume after
waitFor [digitalinput]

Stop program
if

No collision detecion

- =

@ Touch IndyCARE setting in the right configuration window, and touch Enable in IndyCARE

option.

Program Mode

@ Opti View
€  Back ' [ ption ' @ i y §’° .
Program User Commands

program Copy | Enable | Save Paste | Delete

Down
Usercommandlist W ——
[ =y e L @

Basic Commands

-variables

jointMove

frameMove

smartDO

smartAO

loop.

wait -IndyCARE

waitFor
-
waitFor [digitalinput] .2: prature monitoring]

if 312100 [Type - AI_00

:ai01 [Type - AI_O1 monitoring]

« ‘ No.5: [Type - None]
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® In order to register the data which will be monitored in IndyCARE service choose a suitable

one in the five fields in Data setting option.

Program Mode
€5  Back @@ Option @ View. gﬁ ZEP Iz'—@—] Setting ¢§9 Move E;; Log O Reset

Program User Commands

_ up Down Copy | Enable | Save Delete
User commandlist W B 0 —
ALV v B DO

Basic Commands configuration

- program

-variables

jointMove Collsion detection mode setting
frameMove

smartDO

smartAO

loop

wait -IndyCARE On

waitFor -Data No.1:workCount [Type - Count] =

waitFor [digitalinput] No.2 : temperature [Type - Temperature monitoring] v
if No.3:2i00 [Type - Al_00 monitoring] -

No.4 :i01 [Type - Al_01 monitoring]

- = No.5: [Type -None]

@ The following window appears for registering a data for monitoring. First, touch the field

below 1. name and fill in the name, say pickCount.

IndyCARE data setting m

1.Name

pickCount

2Type

Type -None
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® Next, choose the type for the data, and touch Update.

IndyCARE data setting m

1.Name

pickCount

2Type

Type-None

There are five predefined types for monitored data.

Data type Description
Type-None Data with that name is not used as monitoring data.
This represents the type for monitored data in IndyCARE:Count
Type-Count command, and the data of this type reserves the accumulated

number by which this command has been used. They are useful

to measure the productivitiy of the process involving the robot.

Type-Temperature monitoring

This  represents the type for monitored data in
IndyCARE:Monitoring command, and is used for saving the
temperature of each joint of the robot. These data are usefule

for monitoring robot status.

Type-AI_00 monitoring

This  represents the type for monitored data in
IndyCARE:Monitoring command, and is used for measuring

and saving the signal input to the analog input port 1.

Type-AI_0T monitoring

This represents the type for monitored data in
IndyCARE:Monitoring command, and is used for measuring

and saving the signal input to the analog input port 2.
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®  All setting is completed to use IndyCARE service. For detailed description of IndyCARE

commands refer to Sec. 5.9 IndyCARE Commands.

Program Mode

€5  Back @@ Option

Setting

User Commands

Usercommandlist W

Basic Commands
jointMove
frameMove
smartDo
smarthO
loop
wait -IndyCARE
waitFor -Data
waitFor [digitalinput]

- =

¢§¢ Move

Copy | Enable Paste

D (b

On

No.1: workCount [Type - Count] -
No.2 : temperature [Type - Temperature monitoring] +
No.3 :ai00 [Type - Al_00 monitoring] -

No.4 :ai01 [Type - AI_01 monitoring] -

No.5 : pickCount [Type - Count]

= | ock
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5.6 Variables
It declares the variables used in the program. A variable in a program is a place to store information,
and is used to set the condition of conditional statements such as if command in the program
tree. It provides five types of data in total and sets initial values for each.

Program Mode

@ Option e View

Copy Enable Save Paste Delete

v D v B DO B

Basic Commands

jointMove

frameMove

smartDO

smartA0

wait for

wait for [digitalinput]

Delete

e string
It represents string literals. It has a string value like "abcd".

e integer

It represents integral numbers. It has an integer value between -32,768 and 32,767.

. float

It represents floating-point numbers with a decimal point.

. boolean

It represents Boolean variables. It has one of two values: true or false.

e direct
It represents predefined memory type variable. There are M, B, W, |, L, F, and D variable
types, each of which has a memory address between 000 and 999. For example, you
can freely use a variable type like B100 and allocate necessary memory address as a
variable. It is mainly used for interfacing with external devices such as PLC. In particular,
the M variables are used when using Modbus TCP. Refer to Indy Communication User

Guide, which is supplied separately.
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5.7

Basic Commands
The basic commands are the primitive commands that make up the program tree. They consist of
essential programming commands such as robot movement, input/output of various signals, and

program flow control.

Motion Commands

The motion commands are used to move the robot to the position you have specified.

¢ jointMove

The robot moves along a curved path to the target position.

Features

This motion is possible at every position inside the

workspace.

- To reach the home position or to transfer from one
position to the other position for different movements

- If the tool center point path is not important

- If you want to avoid singularity. Particularly, when the
joint 2, 3, and 5 start at O degrees, the target position
is 0 degrees, or it is desired to move across 0 degrees
(a part of the singular points exist near these

positions)

. frameMove

The robot moves in a straight line to the target position.

Features

0 It is used when the tool center point path is important.
Due to singularity regions it may stop with an alarm

B before reaching the target position.
- If you need the robot to move along a straight path
- If you need to know the path of the robot, e.g. in a

5] o cluttered workspace
Caution

In the case of the six-axes robot, some joint of the robot is rapidly rotating as
Caution the robot approaches any of the singularity regions along the previously planned
path. In order to prevent such malfunction, it will stop while generating an alarm
when the robot approaches near singularity regions on the move. At this time,
the robot may deviate from the planned path during the stopping process, so
check the existence of the singularities through pre-tests before actual
operation. If there is a singularity region during the path execution, it is
necessary to modify the path, such as detouring the path by adding intermediate
waypoints. If the modification cannot resolve the issue related with singularity

regions the robot base installation position must be changed.
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* blending

The robot moves several waypoints to the final target position without stopping at

intermediate waypoints by following a circular arc centered at the waypoint of the radius

specified by the user. One can set in the blending option in the setting window of

jointMove and frameMove.

. home

Features

The robot starts the turn at the intersection of the
current path and the circular arc of radius
centered at the next waypoint, and ends the turn
at the intersection of the next path and the same
circular arc. For frameMove, the constant speed
mode is provided additionally in the blending

options.
- If you want to reduce travel time

- If you want to move all waypoints without
stopping while maintaining the straight path

segment maximally or move at constant speed

The robot moves to the home position preset by the user along an arbitrary curve.

Features

The robot moves to the home position preset by

the user along an arbitrary curve.
- To move to home position

- When an alarm occurs
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jointMove

As shown in the following figure, we will move the robot across several waypoints using jointMove.

g [Example]
The robot is currently stationary at position 1,
passes positions 2 and 3, and returns to position
1 again.
04
el
-

N @ -

@ On the Programming screen, select jointMove in the user command window and add it to
the tree.

Program Mode

Program User Commands

- Program Up Down Copy Enable

Basic Commands

N1/
jointMove =

FETS Edit Joint move
smanpo
smanA0 Convert to “Frame move’

lo0p

vaait

First waypoint Last waypoint

wait for

wait for [digitalinput]

Hold to
Move
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@ Touch Edit Joint move on the right window.

Program Mode

Basic Commands
jointMove
frameMove
smartDO
smartAO Convert to ‘Frame move'
loop
wait

First waypoint Last waypoint

wait for

wait for [digitalinput]

! Hold to

Move
- =

® Select the desired motion mode among the two modes.
(Take Velocity-based as an example.)

Notification m

In case of new teaching,
please select the interpolator option.

Velocity s 1,
)

* Time
The robot moves based on the time it takes to move to the target position.

¢ Velocity

The robot moves based on the speed required to move to the target position.
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@ Touch Add to add the current position as the first waypoint.

® Move the robot to position 2 and select Add to add it as a second waypoint.

(Refer to Section 4.2 Basic Operations for manual positioning of the robot.)

e
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® Add position 3 as the third way point in the same way as ®.

w

@ If you select the first waypoint and then press and hold Hold to Move, the robot moves to
the first position. Keep pressing until you reach the target position.

STEP-On Waypoint Edit Mode

p1 [radius : 0.00 deg) Jog Option : Smooth

2 [radius : 0.00 deg]
Joint
p3 radius:0.00 deg] Renewal Edit

Save

2nd joint [q2)
3rd joint [q3)

4th joint [q4]
Joint move

Sth joint [aS]

~0.00 (deg) ~187.00 (mm)
6th joint [a6]
leg) 1328.00 (mm)

0.00 (deg) 180.00 (deg)

- velocity level : 5 ~0.00 (deg) 180.00 (deg)

¥

=0.00 (deg) 180.00 (deg)
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When the robot arrives at the first position, select Add to add it as a fourth waypoint.
Note that, before adding the waypoint, select the third waypoint that is the last waypoint, and
then select Add to add it after this waypoint.

Waypoint Edit Mode

p1 [radius : 0.00 deg]

Jog Option : Smooth

P2 [radius: 0.00 deg]
Joint
£3 [radius : 0.00 deg]

pé [radi al

2nd joint [q2]

3rd joint [q3]

4th joint [q4]
Joint move »
Setting e« 454.54 (mm)
Sth joint [q5]
blending option -1 o ~187.00 (mm)

6
) radius : 15.00 (deg) th joint [q6]

00 (deg) 416.08 (mm)
0.00 (deg) 180,00 (deg)
0.00 (deg)

0.00 (deg) 80,00 (deg)

©@ If you select each waypoint to make sure that all waypoint positions are set as desired, they
will be displayed in purple on the left simulation window. Alternatively, just like @, select the
waypoint you want to check and press Hold to Move. Keep touching until you reach the
target position.

Waypoint Edit Mode

View

P1 o 0,00 deg)

o1 [ 0.00deg]

p2 Iradius: 0.00 deg]

P4 [radius : 0.00 degl
p3 [radius: 0.00 deg]

p4 [radius : 0.00 deg]

o adus:0.006) @
52 fracuss: 0.00deg]

p3 lradius: 0.00 deg] 3cd joint (93]

o 4thjoint [q4]
joint move

Setting

P1 fradius: 0.00deg]

- blending option
) radius : 15.00 (deg) 2 $2 fradis .00 deg]
-90.00 (deg)
3 lradiss : 0.00 degl
.00 (de
e0¢s) P4 Iradius: 0.00 deg)

- velocity level : 5 ~75.00 (deg)

A
= ~0.00 (deg)
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When you have finished checking the positions of all the waypoints, select the speed level in

@

Setting in the bottom center window to set the travel speed. The speed level is selectable

from level 1 to 9. The higher the number, the higher the speed. In this example, we will set

the speed level to 5.

p1 Iradius : 0.00 deg]
P2 fradius : 0.00 degl
p3 [radius : 0.00 deg]

pA [radius : 0.00 deg]

Joint move
Setting

= blending option

) radius : 15,00 (deg)

Waypoint Edit Mode

When all settings are complete, touch Save.

P! [radius : 0.00 deg]

p2 [radius : 0.00 deg]

$3 [radius:: 0.00 deg]

p4 [radius :0.00 deg]

Joint move

Setting

- blending option

5,00 (deg)

Waypoint Edit Mode

Renewal

Jog Option : Smooth

Joint

Edit

Save

‘ Hold to

Move

~0.00 (deg)

454.54 (mm)

~187.00 (mm)

~90.00 (deg)

0.00 (deg)

~0.00 (deg)

Add

Renewal

~0.00 (deg)
eg)
~90.00 (deg)

0.00 (deg)

~0.00 (deg)

416.08 (mm)

180.00 (deg)

0.00 (deg)

180.00 (deg)

1stjoint [q1]

2nd joint q2)

3rd joint [q3]

4th joint [q4]

Sth joint {qf

6th joint [a6]

Del Jog Option : Smooth

Joint

Edit

454.54 (mm)

~187.00 (mm)

416.08 (mm)

180.00 (deg)

0.00 (deg)

180.00 (deg)

1t joint [q1]

2nd joint [q2]

3rd joint [q3]

4th joint [q4]

6th joint [g6]
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@ When the message "Do you want to save current waypoint information?" is displayed, touch

Yes.

Notification

Do you want to save current waypoint information?

Yes s1s
’

@ Finally, enter the motion name and touch OK.

Notification m

Please enter command Name.

jmove001
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Now your jointMove setup is complete.

Program Mode

Back {8 option Q) View - Ry L& _program .,5} Setting Move Log Reset
S —— ————— " _ e — ——————

Program User Commands

Program Down y Enable

lcamation ommand list ; V

Basic Commands
jointMave
S Edit Joint move [Velocity]
smartDO
smartAQ Convert to ‘Frame move' Convert to Time'
loop
wait

First waypoint Last waypoint

wait for

wait for [digitalinput]

Hold to
Move
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frameMove
As shown in the following figure, we will move the robot across several waypoints using frameMove.

‘ [Example]
g The robot is currently stationary at position 1,
O passes position 2 to position 4, and returns to

position 1 again, all along straight lines.

@® On the Programming screen, select frameMove in the user command window and add it to

the tree.

Program Mode

User Commands
up Down Copy | Enable
= | v
Basic Commands F n
jointMove
fomemove @’ Edit Frame move
smartDO
smartAQ
loop
wait
First waypoint Last waypoint

waait for

vat for [digialinput]

Hold to
Move
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@ Touch Edit Frame move on the right window.

STEP-On Program Mode 00:16:26.74

Back {& option e View o B & o .@ setting Move Log Reset

User Commands

Basic Commands

jointMove

Edit Frame move %
’

frameMove
smartDO
smantAQ Convert to "Joint me 3
loop
wait

First waypoint Last waypoint

wait for

wait for [digitalinput]

Hold to
Move

® Select the desired motion mode among the two modes.

(Take Velocity-based as an example.)

Notification

In case of new teaching,
please select the interpolator option.

Velocity

. Time

The robot moves based on the time it takes to move to the target position.

¢ Velocity

The robot moves based on the speed required to move to the target position.
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@ Touch Add to add the current position as the first waypoint.

® Move the robot vertically down to position 2 and select Add to add it as a second waypoint.
(Refer to 4.2 Basic Operations for manual positioning of robot.)
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® Move it to position 3 horizontally and add it as a third waypoint in the same way as ®.

@ Move vertically to position 4 in the same manner as in ®, and add it as the fourth waypoint.
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If you select the first waypoint and then press and hold Hold to Move, the robot moves to
the first position. Keep pressing until the robot reach the target position.

Waypoint Edit Mode

0.00 mm)

Jog Option : Smooth

P2 [radius : 0.00 mm)
Task

p3 [radius :0.00 mm) Renewal Edit

p4 Iradius : 0.00 mm]
Trace Save

Frame move

~23.78 (deg) ~322.97 (mm)
1

) radius 110,00 (mm) 2
~76.99 (deg) 418.34 (mm)

0.00 (deg) -0.00 (deg)
U

- velocity level : 5 ~79.22 (deg) 180.00 (deg)
oA
. ~15.80 (deg) 0.00 (deg)
+

©® When the robot arrives in the first position, select Add and add it as the fifth waypoint.
However, before adding the waypoint, select the fourth waypoint again as it is the last
waypoint, and then select Add to add it after this waypoint.

Waypoint Edit Mode

p1 lradius :0.00 mm) Jog Option : Smooth

p2 [radius :0.00 mm]
Task
p3 [radius : 0.00 mmj

P4 [radius :0.00 men]

jus : 0,00 mm]

Hold to
Move

Frame move
2 454.54 (mm)

~15.00 (deg) ~187.00 (mm)
U

~90,00 (deg) 416.08 (mm)

0.00 (deg) 180,00 (deg)
1

~75.00 (deg) 0.00 (deg)

0.00 (deg) 180.00 (deg)
|
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If you select each waypoint to make sure that all waypoint positions are set as desired, they
will be displayed in purple on the left simulation window. Alternatively, you can select the
waypoint you want to check in the similar manner as and press Hold to Move. Keep
touching until the robot reach the target position.

Waypoint Edit Mode

Pt Irndhs 0,00 e

Jog Option : Smooth
p2 [radius : 0.00 mm]
Task
P3 [radius : 0.00 mm] = 1 radas:0.00 m)

52 s 000 mend
P4 [radius : 0.00 mm]

#5 lradius : 0,00 mm)

Hold
ANA
1 fmka 00t
Setting @ (rad :0.00 el

B3 Iradhus 0,00 o)
- blending option

) radius : 110,00 (mm)

- velocity level : 5 ~75.00 (deg)

oA
o ~0.00 (deg)

@ When you have finished checking the position of all waypoints and paths connecting them,
select the speed level in Setting in the bottom center to set the travel speed. The speed level
is selectable from level 1 to level 9. The higher the number, the higher the speed. In this
example, we will set the speed level to 5.

Waypoint Edit Mode

p1 [radius :0.00 mm) Add Jog Option : Smooth

P2 [radius0.00 mum]
Task
p3 Iradius :0.00 mm Renewal Edit

p4 Iradius : 0.00 mm}
Trace Save

5 [radius : 0.00 mm) ‘
Hold to

Move

454.54 (mm)

~15.00 (deg) ~187.00 (mm)

dius : 110,00 (mm)
~90.00 (deg) 416.08 (mm)

180.00 (deg)

0.00 (deg)

180.00 (deg)
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@ When all settings are complete, touch Save.

Waypoint Edit Mode

p1 [radius : 0.00 mm]

Jog Option : Smooth

P2 [radius : 0.00 mmj
Task
p3 lradius : 0.00 mm)

pA lradius : 0.00 mm]

p5 [radius : 0.00 mm)

Frame move
Setting 0.00 (deg 454.54 (mm)
'
= blending option ~15.00 (deg) =187.00 (mm)
U

) radius : 110,00 (mm) . o
~90.00 (deg) 416.08 (mm)

0,00 (deg) 180.00 (deg)
- velocity level : 5 0 (deg) 0.00 (deg)

¥ N
-0.00 (deg) 180.00 (deg)

@ When the message "Do you want to save current waypoint information?" is displayed,

touch Yes.

Notification

Do you want to save current waypoint information?
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Finally, enter the motion name and touch OK.

Notification m

Please enter command Name.

fmove001

® Now the frameMove setting is complete.

Program Mode

B @ e @ ven L Ll e oG s o s o
. — —.

Program User Commands

up Down Paste Delete

User command list 3
.. 1]

Basic Commands

Edit Frame move [Velocity]
EHBEEERE

Convert o ' Joi

First waypoint Last waypoint

"

wait for [digitalinput]

Hold to
Move
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blending
As shown in the following figure, we will move the robot across multiple waypoints using blended
arcs.
[Example]
The robot is currently stationary at position 1,
D O passes position 2 to position 4, and returns to
D 1 position 1 again, all along straight lines. Use
40 -, blending to trace along blended arcs at

intermediate waypoints without stopping.

e

® On the Programming screen, select frameMove in the user command window and add it to
the tree.

Program Mode

Back {8 option e View 7 Wi pe rograr ..ﬁ} Setting Move Log Reset

User Commands

Up Down Copy Enable Save Paste

—
. U 5 v B 0o

Basic Commands

jointMove

Edit Frame move

First waypoint Last waypoint

wait for

wait for [digitalinput]

‘ Hold to
Move

- =
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®@ Touch Edit Frame move on the right window. Follow the previous frameMove example in
the exactly same way to create the waypoints along straight line segments.

Program Mode

Program User Commands

- Program Copy Enable

sl Bl

variables

Basic Commands
jointMove

frameMove Edit Frame move

N
’

smartDO
smantAQ Convert to "Joint move'
loop
vait
First waypoint Last waypoint

wait for

wait for [digialinput]

‘ Hold to

Move
- =

® When all waypoints have been set, touch the radius in Setting window in the center bottom
to set the default blending radius value.

Waypoint Edit Mode

P! [radius - 0.00 mm] Jog Option : Smooth

P2 [radius :0.00 ]
Task
03 [radius : 0.00 mm) Renewal Edit

pA [radius : 0.00 mm]

Trace Save
5 Iradius : 0.00 mm)

Hold to
Move

Frame move
Setting 0.00 (deg! 454.54 (mm)
= blending option o ~187.00 (mm)
N1/
) radius : 110,00 (mm) ==
’ 5 416.08 (mm)
~180.00 (deg)

- velocity level : S , 0.00 (deg)

¥

180.00 (deg)
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@ To set the radius value, enter "150" in the edit box and touch Update.

(The blending radius input unit is mm for frameMove, and deg for jointMove.)

Blending radius

nter default blending ra
(Min ~ Max : 20.00

150

Update
’

® The changed radius information can be checked in Setting as below.

Waypoint Edit Mode

1 [radius : 0.00 mm] Jog Option : Smooth

P2 [radius : 0,00 mm]
Task
£3 Iradius : 0.00 mm) Renewal Edit

pA [radius : 0.00 mm)

Trace Save
p5 [radius : 0.00 mm)]

Hold to
Move

Frame move -
454.54 (mm)

= blending option ~15.00 (deg) ~187.00 (mm)

~90.00 (deg) 416.08 (mm)
0.00 (deg) ~180.00 (deg)
- velocity level : 5

~75.00 (deg) 0.00 (deg)

=0.00 (deg) 180.00 (deg)
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®  Select the second waypoint and touch Edit.

STEP-On Waypoint Edit Mode 00-31:51.1¢

Back B} option @D view Lol Seon pe gear oG setting Move Log Reset

p1 [radius : 0.00 mm] Jog Option : Smooth

p2 [radius : 0.00 mm]
Task
p3 [radius : 0.00 mm}

p4 [radius : 0,00 mm]

p5 [radius : 0.00 mm]

Hold to
Move

Frame move

Setting ).00 (dec 454.54 (mm)
'

= blending option ~15.00 (deg) -187.00 (mm)
'

) radius : 150.00 (mm) i
~90.00 (deg) 416.08 (mm)

0.00 (deg) ~180.00 (deg)
U

~75.00 (deg) 0.00 (deg)

=0.00 (deg) 180.00 (deg)
U

@ In the waypoint setting dialog select On in the Blending radius.

Waypoint Setting

Waypoint name :

Blending radius :
(20 ~ 200 (mm))
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Upon touching the On button the radius value is automatically set to 150 (mm) in the right
field. The radius value set in @ ~ ® is entered as the default radius of blending option. Touch
Update.

Waypoint Setting

Waypoint name :

Blending radius ® On

(20 ~ 200 (mm)) 150.00

(mm)

Update
’

©® Now the radius of the second waypoint blending has been changed.

Waypoint Edit Mode

Back @) option  §Q) View Lol 227 N rograrm .@} Setting Move Log Reset

Jog Option : Smooth

Task
Renewal Edit

pA [radius : 0.00 mm]

Trace Save
5 fradius : 0.00 mm]

Hold to
Move
Frame move
Setting .00 (deg 454.54 (mm)
+

= blending option ~15.00 (deg) ~187.00 (mm)
'

) radius : 150,00 (mm) :
~90.00 (deg) 416.08 (mm)

0.00 (deg) ~180.00 (deg)
'

- velocity level : 5 ~75.00 (deg) 0.00 (deg)

¥

~0.00 (deg) 180.00 (deg)
U
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Change the radius to 150mm for the third and the fourth waypoints in the same way as ®~®.

Waypoint Edit Mode

Jog Option : Smooth

p2 {radius: 150.00 mm)
Task
£3 lradius : 150,00 mm] Renewal Edit

pA4 [radius : 150.00 mm]

Trace Save

Hold to
Move

Frame move N
454.54 (mm)

~90.00 (deg) 416.08 (mm)
0.00 (deg) ~180.00 (deg)
75.00 (deg) 0.00 (deg)

~0.00 (deg) 180.00 (deg)

p1 [radius : 0.00 mm]

Add Jog Option : Smooth

2 [radius : 150.00 rm)
Task
p3 Iradius : 150.00 mm] Renewal

P4 [radius : 150.00 mm]

p5 [radius : 0.00 mm]

454.54 (mm)

Setting
- blending option ~15.00 (deg ~187.00 (mm)

) radius : 15¢ =
416.08 (mm)

~180.00 (deg)
- velocity level : 5 deg) 0.00 (deg)

¥ -
=0.00 (deg) 180,00 (deg)
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@ When the message "Do you want to save current waypoint information?" is displayed,

touch Yes.

Notification

Do you want to save current waypoint information?

@ Finally, enter the motion name and touch OK.

Notification m

Please enter command Name.

fmove002
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Now the setting for the blending of frameMove is completed.

Program Mode

SFE Mode &

Back

{&) option QD) View
S —— ————

Program User Commands

Program o 7
configuration User command list v ﬁ

- variable:

Basic Commands

jointMove

o Edit Frame move [Velocity]

smartD0

smartAQ Convert to Joint move Convert to Time'

loop.
vait
First waypoint Last waypoint

wait for

wait for [digitalinput]

Hold to
Move
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blending (constant speed mode)
As shown in the following figure, we will move the robot across multiple waypoints with constant

speed using constant speed mode.

[Example]

The robot is currently stationary at position 1,
D O passes position 2 to position 4, and returns to
D 1 position 1 again, all along straight lines. The speed
40 -, is kept constant while tracing the blended arc.

e

® On the Programming screen, select frameMove in the user command window and add it to
the tree.

Program Mode

Copy Enable Paste

A v DO v B

Basic Commands

intMove

Edit Frame move

First waypoint Last waypoint

wait for

wait for [digitalinput]

Hold to
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®@ Touch Edit Frame move on the right window. Follow the previous frameMove example in

the exactly same way to create the waypoints along straight line segments.

Program Mode

User Commands

up Down Copy Enable Paste Delete

T . U v & T

Basic Commands

jointMove
frameMove Edit Frame move

smartDO
smartAQ rt to 'Joint move’
loop
vait
First waypoint Last waypoint

wait for

wait for (digitalinput]

‘ Hold to

Move
- =

® When all waypoints have been set, touch the radius in Setting window in the center bottom
to set the default blending radius value.

Waypoint Edit Mode

Ui Add Del Jog Option : Smooth
P2 [radius : 0,00 mm]
Joint
o3 [radius: 0.00 mwm] Renewal Edit
joint-1

P4 [radius: 0.00 m] ik
Trace Save ey
pS [radius : 0,00 mm)] o0

Hold to joint-3

v Move

joint-4
Frame move [cmove001]

joint-1 0,00 45453 mm

! joint-5,
- blending option joint-2 -186.47 mm e

joint-6

416.10mm

0.00 *

180,00 *

joint-6 & 000 *
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@ To set the radius value, enter "150" in the edit box and touch Update.

(The blending radius input unit is mm for frameMove.)

Blending radius

Please enter default blending rat

(Min ~ Max

20.00 ~ 200.

® The changed radius information can be checked in Setting as below.

Waypoint Edit Mode

Frame move [cmove001]

Q View

~

p1 [radius 0,00 mm]

P2 {radius :0.00 mm]

p3 [radius :0.00 mm}

P4 {radius 0.0 mm]

pS [radius : 0.00 mm]

blending option

) const velocity mode : Off

- velocity level : 3

¥

v

joint-1

joint-2

joint-3
U
joint-4

joint=5

joint-6

~§} Setting Move
Add

Renewal Edit

Trace Save

Hold to
Move

~186.47 mm

416.10mm

Jog Option : Smooth
Joint
joint=1
joint-2
joint-3
joint-4
joint=5

joint-6
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® You can turn on or off the constant speed mode each time you touch 'Constant Speed Mode'
in the lower setting window. When the constant-speed mode is turned on, the blending
option is automatically turned on for all waypoints with the blending option off, and the
default blending radius is reflected. For those waypoints where the blending option is already
turned on the blending radius is maintained.

Waypoint Edit Mode

p1 {rodius : 150,00 mm]

Jog Option : Smooth

2 [radius 150,00 mim]

p3 [radius: 150.00 mmi Renewal Edit
p P4 [radis
=g
N '

Joint

95 [radius Uints Save joint=2

Hold to joint-3
In constant velocity mode, Move
‘blending' options for all waypoints o
are automatically turned On. joint-4
Setting Joun=1 454,53 mm
'

Frame move [cmove001]

joint-5
ing option joint-2 -15.00
joint-6

150.00 mm 10

180.00 *

0.00 *

@

Plidraoks; 5000 e Jog Option : Smooth
$2 [radius: 150,00 mim]

Joint
p3 [radius: 150,00 ] Renewal Edit

p4 [radius : 150.00 mm)

o joint-2
p5 [radius : 150.00 mm]

joint-3
joint-4
Frame move [cmove001]
Setting joint=1
joint-5
 blending option joint-2
) radius : 150.00 s
il oo diny joint-3 416.12mm
'
velocity mode : On
joint-4 -0.00 *

- velocity level : 3 joint-5 180,00 *
'

joint-6
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The notification message for constant speed mode is displayed as follows. Touch OK.

Notification

In some cases, robot may stop moving. In this case,
1. Set a lower velocity level.
2. Make sure that the tool properties are set correctly.

3.Please make sure the base is firmly fixed.

If the robot cannot execute constant speed motion by the user-specified speed due to
exceeding the robot specifications (maximum joint torque, maximum joint speed, etc)
required to move at the constant speed, the maximum speed at which constant-speed motion
can be performed is recommended with path segments hard to trace by constant speed.
Touch Save to alter the travel speed with the recommended speed, or touch Cancel to change

the movement condition.

Notification

The maximum speed that can be performed
at constant velocity motion in the current path is Lv3.
In some cases, it may stop moving. In this case,
1. Seta lower velocity level.
2. Make sure that the tool properties are set correctly.
3.Please make sure the base is firmly fixed.

---[Warning waypoint] ---
Waypoint with rapid change in direction
p3
Sharp change of posture
p4-p5
If you want to increase the allowed maximum velocity,

modify the warning waypoint and retry the calculation.
Do you want to save the motion at the calculated velocity?

m Lol

Caution
Even if the constant speed mode is executed at the recommended speed, the

Caution robot may stop with the motor state error occurring during movement. In this

case you need to lower the speed or change the waypoints.
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© Finally, enter the motion name and touch OK.

Notification m

Please enter command Name.

cmove001

Now the setting for the blending of frameMove is completed.

Program Mode

- Program
- configuration
- variables

Basic Commands
jointMove
PR, Edit Frame move [Velocity]
smartDO

Convert to *Joint move" Convert to "Time'
loop
vait

First waypoint Last waypoint

wiait for

wait for [digitalinput]

‘ Hold to

- Move
Gm =

Caution

When frameMove is executed in the constant speed mode, collision may be

Caution falsely detected when there is severe direction change. In this case, use the new
feature for auto-tuning of collision detection threshold to adapt the collision
detection threshold to the motion. Please refer to Section 6.2 Options for a

detailed explanation.
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home
Let's move to home position using the home command as shown in the following figure.

[Example]

—_

L The robot moves from the current zero position

(position 1) to the home position (position 2).

@ Move the robot first to the zero position. Refer to Section 4.2 Basic Operations for details

on how to move the robot to zero position.

@ On the Programming screen, select home in the user command window and add it to the

tree.

STEP-On Program Mode

Back {8 option vnow o] - {8 Prograr .@sem‘ng Move Log Reset

User Commands

User command fist

Basic Commands
else
if Idigitalinput]
elseif (digitalinput]
sub program

assignment

loopBresk
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® Now your home movement setup is complete.

Program Mode

Back {8} option D) View o - Y8 program .,ﬁ} Setting Move Log Reset

E  Mode <

Program User Commands
Program Up Down Enable v Delete

e i B @

- variables

Basic Commands
else
if [digitalinput]
else f [digitalinput]
sub program
assignment
loopBreak
home
toolCommand

stop

- =

152



E neuraomexa 05 | Programming

Program Flow Control Commands

Program flow control commands are used to execute a part of program repeatedly according to

the condition set by the user, to wait for execution of the following commands, or jump to another
branch depending on the conditional result.

* loop

It repeats the commands in the child tree according to the condition set by the user.

STEP-On Program Mode 00-36:27 20
Back S option Q) view Gl 2ees T Progran .@ Setting Move Log Reset

User Commands

Enable
v

Basic Commands
jointMove
frameMove Loop sy

smartDO

. wait

It waits for the next command execution by the time duration specified by the user.

Program Mode

Enable

v

Basic Commands

jointMove

frameMove

smantDO

smartAQ
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¢ wait for
It waits for the next command execution until the condition set by the user is satisfied.
The condition in the program is expressed as the binary relational operation, consisting
of the left-hand side variable or an analog input signal port, the relational operator, and
the right-hand side condition value for comparison, as shown in the following figure.
Tep-on Program Mode 037:00.27

B o Qe L i oo G seuns
PO — I S

User Commands

@ None

(@) None

(@) waitforcyde 1,00

@ Variables declared in variables or channels of the analog signal inputs of the control

box are displayed. It is the reference value required for relational operation.

@ Relational operators are displayed. They are used to compare two values, e.g.

whether one is greater than or less than the other.

Relational operator Description True False

== The two are equal. 100==100 100==50
I= The two are different. 100!=50  100!=100
< The left-hand side is less than the right-hand side. 50 <100 200 < 100

<= The left-hand is less than or equal to the right-hand. 50 <=100 200 <= 100
> The left-hand side is greater than the right-hand side. 100 > 50 100 > 200

The left-hand side is greater than or equal to right-
- hand side. 10020 100>=200

® Set the condition value to compare with the reference value. If you select input, you

can enter the value yourself. Or a variable declared in variables can be chosen.

@ waitfor cycle
Set the time duration corresponding to one cycle for evaluating the relational
operation. For example, if 0.1 second is entered, the relation operation is calculated

once every 0.1 second.

Now all the settings for the wait for command are completed. Later, when the program
runs, the program waits without executing the next command until the relational

operation result becomes true.
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¢ wait for [digitalinput]
It waits for the next command execution until the condition set by the user in terms of
the digital signal input of the control box is satisfied. In the setting window, select the
condition for the desired input port and set the time duration for one cycle of relational
operation. Multiple ports can be selected.

STEP-On Program Mode 0037381
eE g

Back

User Commands

Down Copy Enable Save

v D v

Basic Commands

SmartD_0 SmentD( 24
[Not use] ot usel]
SmanD(09
[Not use]

SmanD( 25
(]

SmartD(_10
INot usel

SmantDI_18
ot usal

SmantD( 26
]

(11

Sy SmantD( 27
[Not use]

SmanDI_19
[ ot usel

Smand(_12
[Not use]

0128
N

SmartD(_13
Not el

SmartD( 29
ot use]

SmantDi30
INot use]

Smandx

3 SmartD(_31
[Not usel

ot usel

@D OOO
( NC BC MC M0 M M K )

@DOOOOOOGDOGO
@ODDOOOOO”OOaO

waforcycde 1,00

. if
If the condition set by the user is satisfied, execute the commands in the child tree,
otherwise execute the following command.

STEP-On Program Mode 00:38'51

Basic Commands

ntMove

(3) None

Idigitalinput]

Set the @ reference value, @ relational operator, and ® condition value required for
the conditional expression. They have exactly the same meaning as the wait for
command setting only except that now the time duration for one cycle of relational

operation does not exist. See the wait for command for details.
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o elseif
Add another condition when the condition set in the previous if command is not
satisfied. If this condition is satisfied, execute the commands in the child tree, otherwise
execute the following command. It cannot be used alone, but should be accompanied
with the previous if command.

Program Mode

Enable

= 3 Save Paste
4 B

Basic Commands

jointMove

@l None

@ None

(3) Nove

[digitalinput]

The setting method is the same as the if command.

. else

Executes the following command when all conditions set in the previous if and else if
commands are not satisfied. It cannot be used alone, but only after the if command is
used first. No setup is required.

STEP-On Program Mode 00:39:26.51

Back @ Option e View 1 Wayeabn e Progear @ setting Move ; Log Reset

User Commands

Up Down Copy Enable

mEmEEE L U § v

Basic Commands

if [digitalinput]
elsef [digitalinpuf
sub program
assignment
loopBreak

home
toolCommand

stop

- =
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« if [digitallnput]
If the digital signal input of the control box meets the condition set by the user, execute
the commands in the child tree, otherwise execute the following command. On the
setting window, set the condition for the desired input port. Multiple selection is possible.

Program Mode

User Commands

Basic Commands

SmortD(_08

DI SmartDI_16 SmanD(_ 24
ot wse]

Notusel Mot usel

SeartDL_17
otusel [

Smart0) 09
ot

SmartDL_18 SmanD( 26

sub program Motuse] Not el

L SmartD(_11

SmartDL_19
(] s

Motusel
loopBreak
SmartDI_04

SmentD(_12 SensrtDI_ 20 SmanD( 28
ot use] INot usel Notusel [

SmortD_13
]

SmartD(_30
Mot usel

SmortDl_14
INot usel

SmartDL_15
INotuse]

SonanDL 73 Smand(_31
Notusel ot usel

@ DO OODOOOGO

e else if [digitallnput]
Adds another digital signal input condition when the condition set in the if command
is not satisfied. If this condition is satisfied, execute the commands in the child tree,
otherwise execute the following command. It cannot be used alone, but only if the if
command is used first.

STEP-On Program Mode

User Commands

User command fist

- if [digitalinpus] Basic Commands

Up

SmantD(_08 SmantD(_24
INot use] ot usel]

SmantD( 09

N Not use]
else if (digitalinhgd?’

- SmartD_10
sub program ot usel

Smandl_25
ot use)

SmanDi 26
(]

assignment CTSES
[Not usel

SmartD( 27
ot usel

loopBreak
SmartDL12 SmortDi28
hora Notusel Notusel

oolCo SmartDL13 SmartD( 29
SoolCommand ot usel otusel
stop

SmantD(_14
[Not usel

SmantD(_30
INot usel

SmanDL15

« » [ [Not use]

SmanD(

Thot usel

-~
_4
-
Ll
4
-
_
-~
_4
-~
_
-
-~
—

n M
—
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e subprogram

It loads the previously saved program tree into the current program tree.

@ Touch sub program in the basic command list.

STEP-On Program Mode 0:40:15.9¢

User Commands

Enable
v

Basic Commands
[ kiriatest ]
else SmentD0.00 SmartDo.08 SmanDo_16 SmerDo 24
ot use] INot use] INot use] ) Wotusel

if [digitalinput]

SmantDO.0 SmanDo.09 SmanDo.17 SmartDO.25
{Notuse] ) [Notuse] () [Not usel

]
else if [digitalinput]

SmortD0.10 SmartD0.18 SmartD0.26
INot use] INotuse] ) Diotusel

BSEgENan: SmanDO.11 SmantDo.19 SmanDo.27
Not use] ) Dotusel INotuse

loopBreak
S 0012 SmanDO_20 SmartDO_28

o
fore INotusel INot usel [Not usel

toolCommand s 3 SmartD0_13 SmariDo 21 SmartD0_29
ot usel Dlotuse] ) Diotusel

stop
SmonDO_14 Smanbo_22

SmanDO_30
INot use] INot use] [Not use]

Smondo_ 15 SmenD0.23 SmanD0_31

G =3 [+ Mot usel ot usel

0P ®OIGO

@ Select an existing program and touch Load data.

Program file list (JSON)
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STEP-On

Back

This will add the loaded program tree in the program tree you are currently creating, as

follows:

Program Mode
{3 option KD View {ail S0 & Progra o setting

Program User Commands

- Program Up

Jser comma
e itxration User command list A

- variables
op Basic Commands

frameMove [ kiriatest |

else SmantDO_00
INot use]

if (digitalinput]
SmartDO.01
INotusel
else if [digitalinput]

SmatD0.02
sub program

assignment S0

Mot usel
loopBreak
SmantD0_04

Not use
home

o SmanDO_05
toolCommand INotuse]

stop
SmartDO.06
INotusel

SmanDO_07

« » INot use]

assignment

Dovmn

v

@DDODOODOOOO

Copy

SmartDO.09
INot usel

INot usel

SmantDO_12
INot usel

SmantDO.13

Nt usel

SmaDO_14
[Nt usel

SmanDo_15
Nt use]

[ A BN AN AN AKX N AN

Enable

v

SmartDO_16
tuse]

SmartDO_17
ot use)

SmartDO_18
ot usel

SmartDO_19
ot use]

SmartD0_20
hot usel

SmartDO_21
INotusel

SmanDO_22
ot usel

SmantDO_23
ot usel

It is used to set new values for those variables declared in variables.

if there are no variables declared in variables.

00:41:49.10

Paste Delete

SmantDO.2
[Not use]

SmartDO_2
INot use]

SmatD0.26
[Not use]

SmatDO_27
()

SmantDO_2
[Not usel

SmartD0.29
[Not usel

SmanDO_3
INot use]

SmantDO_
INot use]

It cannot be used

@ Touch assignment. Note that variables must have been declared in variables

command beforehand.

Program Mode

Program User Commands

- Program

variables

Basic Commands
ese
if [digitalinpet]
else if [digitalinput]
sub program
loopBreak
home
toolCommand

stop

- =

For example, let us suppose that varl, var2, through var5 have been declared

respectively as string, integer, real, boolean, and direct variables. Refer to the

variables command to see how to declare variables.
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@ Let's change the value of the string variable var1 from the current value "string" to,

say, "assignment". On the right window, touch var1 in the variable list.

Program Mode

figuration
variables

Basic Commands

else

if [digitalinut]

elseif [digitalinput]

sub program

assignment

loopBreak

home

The current value of var1 is displayed in the upper field.

® Clear the current value "string”, enter the new value "assignment" and touch Save.

Program Mode

User Commands

User command fist

Basic Commands

Copy Enable

variables

else

if Idigitalinput]

elseif [digitalinput]

sub program

assignment

loopBreak

home
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@  If the value changed normally and saved successfully, the left check mark of var1
is displayed in white as follows. The changed value will be displayed along with a

tag of '(Value assigned)'.

STEP-On Program Mode

User Commands

Copy Enable

Basic Commands
else
if [digitalinpest]
else if [digitalinput]
sub program

assignment

home.
toolCommand

stop

-

Other variables can be changed in a similar way.

¢ loopBreak
It stops loop iteration by the loop command and executes the following command. It is
usually used inside the conditional command e.g. if. No setup is required.

Program Mode

User Commands

User command fist

Basic Commands
else
if (digitalinput]

elseif [digialinput]

sub program
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+ stop

It stops program execution. No setup is required.

Program Mode

User Commands

Basic Commands
else
if [digitalinput]
elseif [digitalinput]

subprogram
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Signal 1/0 Commands
Signal I/O commands are used to control the input and output of digital and analog signals
connected to the 1/0 terminals of the control box or the endtool port of the arm.

. smartDO

It controls the digital signal output of the control box.

Program Mode

User Commands

Basic Commands

jointMove sm SmortDo_08 SmartDO_16
MNotuse] Motusel

SmartDO.09 SoatDO_17
Mot use]

SmaDO._18 SmanDO_26
ot use] ot use]

ot usel

wait for

it foc [dgtalges] ma0.13 sor00.21

SmanDO_14
Mot usel]

SmantDO_15
[ ]

You can select the port and set the desired condition for the port in the right setting

window.

. smartAO

It controls the analog signal output of the control box.

STEP-On Program Mode

User Commands

Basic Commands

jortove Please enter Analog output value. (0~10000)
but. empty value channel will be not output.
frameMove

SmartAD_00

smartDO

SmartAO_01

wait for

wait for [digitalinput]

In the right setting window, enter the analog output value to the desired port among
an integer value between 0 and 10,000. Note that O corresponds to 0.0V and 10,000
corresponds to 10.0V.
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. toolCommand

It controls the digital signal output of the endtool port.

Program Mode

Back & option QD view Lofl Scane Program &g setting Move. Log Reset

Program User Commands

- Program Up Down Copy Enable Save Paste Delete

AV v B ]

Basic Commands

RESERGGHEN [ID: 0] gripper v

else if [digitalinput]
sub program

assignment

[id 2] Hold (End Tool)

toolCommand N\ ! #

When you select a pre- registered tool, the tool commands that can be executed by the
tool are displayed. Select a tool command from the list. Refer to Section 6.1 Robot

Settings for details on how to register a tool.
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5.8

Application Command

An application command defines a set of process-specific instructions optimized for the process
executed by the tool. Basic commands such as robot motion, signal input/output, and program
flow control are combined in accordance with the process sequence and provided as a sort of
macro command in each application command. Unlike basic commands, these commands are

displayed in the program tree only when the user selects a tool.

Pick and Place

Pick and place commands are used by the robot to pick or place an object with the gripper.
e pick
The robot picks the object at the specified position.

Process sequence

@ Move to a vertical position of the object

@ Open the gripper when it is closed

® Approach to object position to grip the object
@ Close the gripper to grip the object

® Grip the object and retreat to the vertical

position

* place
The robot places the object at the specified position.
ZHEN
® Move to a vertical position of the object
@ Approach to the position for placing the object
® Open the gripper to release the object

@ Release the object and retreat to the vertical
position
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pick

Let's pick an object in one position using pick command.

[Example]

The robot is currently stopped at position 1,
approaches the object vertically in position
2, retreats back vertically, and returns to

position 1 again.

@ On the program screen, add jointMove to set the current position to the first movement
position. See the jointMove command for a detailed explanation.

Program Mode

Back {8 option Q) view Lpfl %27 Program g setting Move Log Reset

Program User Commands

= Program Up Down Copy Enable Save Paste Delete

7 . v » =
A v v 0 @

Basic Commands
jonthove !,
frameMove Edit Joint move
pick
place Convert to 'Frame move'

smartDO

smartAQ

First waypoint Last waypoint

loop

wait

Hold to

wait for [digitalinput] M Ove
- =
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@ On the Program screen, touch pick to add it in the tree. If the pick command is not
displayed in the user command list at this time, it implies that the tool for the pick and

place process is not properly set. Set the tool in Setting. Refer to Section 6.1 Robot

Settings for details on tool setting.

Program Mode

@ Option

Q View

..'Q} Setting

User Commands

E  Mode S
Program

- Program Up

User command list

Basic Commands

- configuration
- variables

- jointMove [ gfbdy |
jointMove

frameMove

wait
wait for

wait for [digitalinput]

- =

AN

Move

Down

v

Copy

Enable

v

Edit Pick

00:14:04.03

Reset

Save

Paste Delete

L @

Release

® Touch Edit Pick on the right window. If the current gripper is closed, you have to release it

by touching Release below on the window.

STEP-On

Back

(o) Option

O View

Program Mode
.@} Setting

User Commands

EMode P A

Program

- Program Up
- configuration
- variab
- joint

eady] Basic Commands

pick
jointMove

frameMove

pick

wait

wait for

wait for [digitalinput]

- =

Down

Copy

sl 5y

Enable

Edit Pick

00:14:04.03

Reset

Paste Delete

0 o

Release
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@ Touch the arrow on the right of the Selected tool field in Setting window in the center bottom.

Pick & Place Edit Mode

Back {8} option D View Lol °2T & Prograr .ﬁ} setting Move Log Reset

Edit  Enable Renewal Jog Option: Smooth

Joint
Position reset Save

Istjoint [q1

Approach Target Retract
position position position 2nd joint (q2]

Hold to 3rd joint [q3]
Move

4th joint [q4]

31 (deg) 404.93 (mm)
5th joint [q5)

- Selected tool : ~13.33 (deg) ~255.85 (mm)
6th joint [q6]

-92.21 (deg) 416.08 (mm)

%0,0.00,0.00..0.00)
0.00 (deg) ~180.00 (deg)
- velocity level : 5 ~74.46 (deg) 0.00 (deg)

-9.31 (deg) 180.00 (deg)

® Select the tool from the User tool list of pre-registered tools.

User tool list
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® Set the velocity level in the Setting window at the bottom center. This is the speed of
movement to the position before picking the object and the robot moves in the joint space

to avoid singularities.

Pick & Place Edit Mode

Jog Option : Smooth

Edit Enable  Renewal

Joint
Position reset Save

Approach Target Retract
position position position 2nd joint [q2]

Hold to 3rd joint [q3]
Move

4th joint fq4]

Setting 31 (deg) 404.93 (mm)
Sth joint [q5]

- Selected tool -13.33 (deg) ~255.85 (mm)
6th joint [q6]

gripper -92.21 (deg) 416,08 (mm)

0.00 (deg) ~180.00 (deg)
= veloity level: 5 ~74.46 (deg) 0.00 (deg)

~9.31 (deg) 180.00 (deg)

@ Use direct teaching or jog move to move the robot to the grip position and then touch Edit.

This position is the target position in the pick and place commands.
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Touch Update position on the left to save your current position. This position is saved as the

position to hold the item.

User pick setting

Step. Style setting

Palletizing

direction (target)

distance (mm)

velocity (Lv)

waitfor Not use Not use
waitfor cycle (sec) 0 0

waiting time (sec) ) 0

New
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@ Set the conditions for picking the object. Each condition is as follows.

User pick setting m

Step1. Style setting

No palletizing Palletizing
[None]

A

Approach condition to pick

C direction (target)

7\ distance (mm)

) velocity (Lv)
Retract condition to pick

waitfor
waitfor cycle (sec)

) waiting time (sec)

New

. direction (target)
It sets the approach and retraction direction with respect to the tool coordinate system

in the current robot position.

. distance (mm)
It sets the approach or retraction distance from the position where the object is to be

gripped.

¢ velocity (Lv)
It sets the speed in approaching to the grip position and retracting from the grip
position

e waitfor
Before approaching to the grip and after retracting to the grip position, the robot waits

until the signal input set by the user comes in. It sets the user signal here.

. waitfor cycle (sec)
It sets the time duration to periodically check the set user signal. In other words, if you

enter 0.1 second, it confirms whether the user signal is input once every 0.1 second.
. waiting time (sec)

Before approaching to the grip and after retracting to the grip position, the robot waits

for the amount of time set by the user. It sets the waiting time here.
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Touch New. If you have made any changes to existing information, touch Update.

User pick setting

Palletizing

Starting value : 1 findex]
Update position
Monitoring value : None

Step2. Apy
Approach Retract

direction (target)

distance (mm)

()

waitfor

waitfor cycle (sec)

waiting time (sec)

@ Check the movement positions to make sure that the positions to pick the object are set
correctly. If you select one of the approach position, the target position, and the retract
position, the robot will be displayed in purple at the position selected in the left simulation
window.

Pick & Place Edit Mode 02:12:50.35

ser point | enable] Renewal Jog Option : Smooth

Joint
Save
lq1]
Target Retract
position position 2nd joint [q2]

3rd joint [q3])

4th joint [q4]

Renewal Renewal

th joint [qS]

TP - 1p.0 Save thjoint [q6]
0.00, 0,00, 0.00.

-9.31 (deg)
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Alternatively, press and hold Hold to Move, and the actual robot will move to the selected
position.

STEP-On Pick & Place Edit Mode 02:13:47.19

Jog Option : Smooth

Renewal

Joint
Save

Target Retract
position position 2nd joint [q2]

3rd joint [g3]

4th joint [q4]
Setting

Sthijoint [g5)
- Selected tool : ~13.33 (deg) ~255.85 (mm)

6th joint [q6]
bzt -92.21 (deg) 416.08 (mm)

0.00 (deg) ~180.00 (deg)
- velocity level : 5

~74.46 (deg) 0.00 (deg)

-9.31 (deg) 180.00 (deg)

In this way, you can check the position of each movement.

@ When all settings are complete, touch Save.

Pick & Place Edit Mode

Jog Option : Smooth
Joint
Tst joint [q1
position it [ 2nd joint [q2)

Hold to 3rd joint [q3)
Move
4th joint [q4]
Setting 9.31 (deg) 404.93 (mm)

'
Sth joint [qS]

~ Selected tool =11.67 (deg) ~255.85 (mm)
1

6th joint (6]
~77.78 (deg) 516.08 (mm)

~0.00 (deg) ~180.00 (deg)
U
- velocity level : 5 -90.55 (deg) 0.00 (deg)

=9.31 (deg) 180.00 (deg)
t

Now the setting for pick is complete.
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@ Move to the first movement position again. Select the first jointMove in the program tree
and touch the First waypoint on the right window. The robot is virtually displayed in purple
in the selected position.

Program Mode

Program User Commands

- Program Up Down Copy Enable Save Paste Delete

B b @

- variables

i N\ v (V4

jointMove [ ready | Basic Commands intm r

pick
jointMove

iy Edit Joint move [Velocity]

pick

place Convert to Frame move' Convert to Time"
smartDO

smartAO

; First waypoint S Last waypoint
oop

wait

wait for

wait for (digitalinput]

- =

You can easily move to the first position by pressing and holding Hold to Move, until the
robot reaches the selected position.
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On the program screen, add jointMove to set the current position to the last movement
position. Note that you must first touch Pick in the program tree and add jointMove to add

the jointMove command to the line following pick.

Program Mode

Back {S) option Q) view Gl oo T gra ~§§ Setting Move Log Reset
Program User Commands

- Program Up Down Copy Enable Save Paste Delete

AN |V v B o

variables
- jointMove [ ready] Basic Commands

- pick
jointMove

frameMove Edit Joint move

pick

place onvert to 'Frame move'

First waypoint Last waypoint
loop

wait

Hold to

wait for [digitalinput] M OV e
- =

Alternatively, you can copy and paste the first jointMove in the program tree. You must copy
the first jointMove and then touch pick in the program tree first to paste the jointMove
command on the line following pick.

Program Mode

Program User Commands

- Program W Copy Enable

T

- variables
- jointMove [ ready ] Basic Commands

&
jointMove

o Edit Joint move [Velocity]

pick

place Convert to 'Frame move' Convert to “Time'

First waypoint Last waypoint

loop

wait

wait for H Old to

wait for [digitalinput] M OV e
- =
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® Your program is complete. Touch the program start (>) in the program execution window of
the program screen to try to run the program.

Program Mode

Program

- Program Enable Save Paste Delete

= m

- variables
- jointMove | read Basic Commands
- pick

o (v - jointMove

Edit Joint move [Velocity]

frameMove
pick

place Convertto Frame move’ Convertto Time"
smartDO

smartAO

First waypoint Last waypoint

loop

wait

wait for H O Id to

wait for (digitalinput] M OV e
- =
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place
We will use the place command to place the object that has been picked up in a different position.

We will continue to add in the program written earlier.

[Example]

The robot now is stationary at position 1,
approaches vertically downward to position
2 where it places object, and retracts

vertically upward, and returns to position 1.

@ On the program screen, touch place and add it in the tree. Note that this has to be carried
out with the object gripped using the gripper. If you have not picked it yet, pick it up again

and proceed.

Program Mode

Back {8 option Q) view Segionet T setting

Move Log Reset

Program User Commands

Enable Save Paste Delete

- Program
v B ]

- variab

Basic Commands
jointMove
frameMove Edit Place
pick

Release

smantDO
smartA0
loop
wait

wait for

wait for [digitalinput]

- =
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@ Touch Edit Place on the right window.

Program Mode

Program User Commands

- Progr " Copy | Enable | Save Delete
&
- variables
- jointMove [ ready ] Basic Commands
- pick

jointMove
- jointMove ( ready_copy1]

EditPlace ~
’

frameMove

pick

loop
wait
wait for

wait for [digitalinput]

- =

Edit Enable  Renewal Jog Option:: Smocth

Joint
Position reset Save
1st joint [q1

Approach Target Retract
position position position 2nd joint [q2]

Hold to 3rd joint [q3]
Move

4th joint [q4]

404.93 (mm)
Sth joint [g5)

- Selected tool : ~11.67 (deg) ~255.85 (mm)

1

6thjoint [q6]

~77.78 (deg) 516.08 (mm)

~0.00 (deg) ~180.00 (deg)
’ +
= velocltylevel:5 -90.55 (deg) 0.00 (deg)

-9.31 (deg) 180.00 (deg)
U
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@ Select the tool from the User tool list of registered tools.

User tool list

® Set the velocity level in the Setting window at the bottom center. This is the speed of
movement to the position before the place process and the robot moves by jointMove to

avoid singularities.

Pick & Place Edit Mode

Back () option Q) View Lol P20 & Progran @ Setting Move Log Reset
P, . SE—— ,

/\  Edit Enable  Renewal Jog Option : Smooth

@ Joint
Position reset Save
1st joint [q1]

Approach Target Retract
position position position 2nd joint [q2)

Hold to 3rd joint [q3]
Move

4th joint [q4)
Setting 9,31 (deg) 404.93 (mm)
5th joint [q5]

- Selected tool : -11.67 (deg) -255.85 (mm)
6th joint [q6]

kil ~77.78 (deg) 516.08 (mm)

-0.00 (deg) ~180.00 (deg)

- velocity level : 5 -90.55 (deg) 0.00 (deg)

-9.31 (deg) 180.00 (deg)
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® Use direct teaching or jog to move the robot to the position where you want to place the
object, then touch Edit.

@ Touch Update position on the left to save your current position. It is saved as the position to

place the object. This position is the target position in the pick and place commands.

User place setting

setting

Palletizing

Retract

direction (target)
distance (mm)
velocity (Lv)
waitfor

waitfor cycle (sec)

waiting time (sec)

New
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Set the conditions for placing the object. Each condition is similarly described as in setting

pick conditions.

User place setting

Step1. Style setting

No palletizing Palletizing
[41,-10,-92,0,-79, 41]

Approach condition to place

Retract

1 ) direction (target)

distance (mm)

""" velocity (Lv)

Retract condition to place

waitfor
¢ \, waitfor cycle (sec)

) waiting time (sec)

New

. direction (target)
It sets the approach and retraction direction with respect to the tool coordinate system

in the current robot position.

. distance (mm)
It sets the approach or retraction distance from the position where the object is to be

released.

¢ velocity (Lv)

It sets the speed in approaching to or retracting from the release position.

e waitfor
Before approaching to and after retracting from the release position, the robot waits

until the signal input set by the user comes in. It sets the user signal here.

. waitfor cycle (sec)
It sets the time duration to periodically check the set user signal. In other words, if you

enter 0.1 second, it confirms whether the user signal is input once every 0.1 second.
. waiting time (sec)

Before approaching to and after retracting from the release position, the robot waits for

the amount of time set by the user. It sets the waiting time here.
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©® Touch New. If you have made any changes to existing information, touch Update.

User place setting

Palletizing

Starting value : 1 [index)
Update positio
Monitoring value : None

Approach Retract

direction (target)

distance (mm)

velocity (Lv)

waitfor

waitfor cycle (sec)

waiting time (sec)

Check the movement positions to make sure that the positions to pick the object are set
correctly. If you select one of the approach position, the target position, and the retract
position, the robot will be displayed in purple at the position selected in the left simulation
window.

Pick & Place Edit Mode
Pencwal Jog Option : Smooth
Joint

Save

Istjoint [q1]
Target Retract
position position 2nd joint [q2]
3rd joint [q3]
4th oint (q4]

Renewal sl

[q61

[ Approach Target
position position position

Hold to
Move
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Alternatively, press and hold Hold to Move, and the actual robot will move to the selected

position.

Pick & Place Edit Mode

Setting
- Selected tool

aripper

- velocity level : 5

-9.58 (deg)

-91.68 (deg)

0.00 (deg)

~78.74 (deg)

4072 (deg)
|

Renewal

Save

Retract
position

Target
position

447.39 (mm)

180.00 (deg)

~0.00 (deg)

180.00 (deg)

In this way, you can check the position of each movement.

When all settings are complete, touch Save.

Pick & Place Edit Mode

Setting

- Selected tool :
1

gripper

- velocity level : 5

Now the settings for place is complete.

-8.88 (deg)

~76.07 (deg)

0.00 (deg)

-95.05 (deg)

40.72 (deg)
U

Target
position

Hold to
Move

438.90 (mm)

131.04 (mm)

547.39 (mm)

~180.00 (deg)
-0.00 (deg)

180.00 (deg)

Jog Option : Smooth

Joint

2nd joint [q2]
3rd joint [q3]
4th joint [q4]
Sthjoint q5]

6th joint [q6]

Jog Option : Smooth

Joint

2nd joint [q2]
3rd joint [q3]
4th joint [q4]
Sth joint [q5]

6th joint [q6]
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@ Move to the first movement position again. Select the first jointMove in the program tree
and touch the First waypoint below in the same window. The robot is virtually displayed in

purple in the selected position.

Program Mode

{8} option D view

User Commands

Down Copy Enable Paste | Delete

3 &
v 0O v L @

Basic Commands

jointMove
- jointMove [ ready_copy1]

Edit Joint move [Velocity]

- place frameMove
pick
place Convert to ‘Frame move' Convert to “Time"
smartDO
smartAQ

Last waypoint

loop
wait

wait for

wait for [digitalinput]

- =

@ You can easily move to the first position by pressing and holding Hold to Move, until the

robot reaches the selected position.
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On the program screen, add jointMove to set the current position to the last movement
position. You must first touch Place in the program tree and add jointMove to add the

jointMove command to the line following place.

Program Mode

Back (S} option QD view Lol Peone L& Progra @} Setting Move Log Reset
Program User Commands

- Program Up Down Copy Enable Save Paste Delete
|| o
- variables
- jointMove [ ready ) Basic Commands Sint move - empty
pick

jonvove @
- jointMove [ ready_copy1]
Edit Joint move

- place frameMove

Move
pick

Convert to 'Frame move'

First waypoint Last waypoint

wait

Hold to

wait for [digitalinput] M Ove
- =

Alternatively, you can copy and paste the first jointMove in the program tree. You must copy
the first jointMove and touch place in the program tree first to paste the jointMove command
on the line following place.

Program Mode

Back {8} option D View o oy & Prograr .ﬁ} setting Move Log Reset

Program User Commands

- Program w Copy Enable

e

- variables
- jointMove [ ready] Basic Commands
- pick

jointMove
- jointMove [ ready_copy1 ] .

Edit Joint move [Velocity]

- place frameMove
pick

Convert to 'Frame move’ Convert to “Time'

First waypoint Last waypoint

wait

wait for H Old to

wait for [digitalinput] M Ove
- =

185



E neuraomexa 05 | Programming

® Your program is complete. Touch the program start ([>) in the upper right corner of the
program screen to try to run the program.

Program Mode

Program User Commands

- Program w Enable Save Paste Delete
v B 1
- variables
- jointMove [ ready ] Basic Commands
- pick

jointMove
- jointMove [ ready_copy1] g

Edit Joint move [Velocity]

frameMove
pick

place Convert to 'Frame move' Convert to Time"
smartDo

SmartAQ

. First waypoint Last waypoint
oop

wait

Hold to

wait for (digitalinput] M Ove
- =
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Palletizing
The palletizing command is a kind of repetitive pick and place process that is used to pick and
place objects on a pattern basis.

e pick (palletizing)

The robot picks many objects one-by-one at a specified position by a certain pattern.

Process sequence

: @ Move to a vertical position of an object
\ A R . @ Open the gripper when it is closed
: ® Approach to the position to grip the object
@ Close the gripper to grip the object
® Grip the object and retreat to the vertical
position
® Repeat as many times dictated by the palette
pattern with set positions

¢ place (palletizing)

The robot places many objects one-by-one at a specified position by a certain pattern.

Process sequence

@ Move to a vertical position of an object

@ Approach to the position for placing the object

® Open the gripper to release the object

@ Release the object and retreat to the vertical
position

® Repeat as many times dictated by the palette
pattern with set positions
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pick (palletizing)

Let's pick objects in a palette that has a certain pattern of rows and columns, as shown below.

[Example]
> % The robot is currently stopped at position 1. All
objects placed in the pallet in position 2 are
approached vertically, gripped using the gripper,

and retracted vertically. Then the robot moves

back to position 1 again.

® The pick command will repeatedly pick one of the objects in the palette for each run with a
certain pattern. Therefore, you need to use loop to pick all the objects that are located in
multiple positions in the palette. Add a loop in the Program screen and set the number of
repetitions in the loop setting window. In this case, since there are sixteen objects in the pallet,
we will enter 16 to repeat that many times.

Program Mode

Program User Commands

- Program Up wn Enable ave Paste Delete

e list ——
A | v 5 B

Basic Commands
jointMove

frameMove Loop always

wait for [digitalinput]

- =
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@ On the program screen, add jointMove to set the current position to the first movement

position. See the jointMove command for a detailed explanation.

Program Mode

Back {8} option Q View +28 "2 Y& Program géj} Setting Move Log Reset

Program User Commands

- Program Up Down Copy Enable Save Paste Delete

- A v v 0 O

Basic Commands

frameMove Edit Joint move
pick

place Convertto 'Frame move'
smartDO

smartA0

First waypoint Last waypoint

loop

wait

Hold to

wait for [digitalinput] M OV e
- =

® On the Program screen, touch pick to add it in the tree. If the pick command is not
displayed in the user command list, it implies that the tool for the pick and place process is
not set. Set the tool in Setting. Refer to Section 6.1 Robot Settings for details on tool

setting.

Program Mode

Back {8} option e View = L& Program @ Setting Move Log Reset
Program User Commands

- Program Up Down Copy Enable

Al v

Basic Commands

jointMove

Edit Pick

Release

STartAQ
loop
wait

wait for

wait for [digitalinput]

- =
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@ Touch Edit Pick on the right window. If the current gripper is closed, you have to open the
gripper before editing by touching Release below on the same window.

Program Mode

{8} option D View +28 .

Program User Commands

- Program Up Down Copy Enable Save Paste Delete

A v D v B 1]
- variables
- loop Basic Commands K

- jointMove [ ready ]
jointMove

frameMove Edit Pick

pick

= Release
smanbo

SmanAo

loop

wait

wait for

wait for [digitalinput]

- =

Pick & Place Edit Mode

setting Move Log Reset

Back {8} option ) view

Ll

Edit Enable  Renewal Jog Option:: Smooth

Joint
Position reset Save

1stjoint [q1

Approach Target Retract
position position position 2nd joint [q2)

Hold to 3rd joint [q3]
Move
4th joint [q4]
0.00 (deg) 454,54 (mm)
5th joint [g5]
- Selected tool ~15.00 (deg) ~187.00 (mm)

6th joint [q6]

~90.00 (deg) 416.08 (mm)
0.00 (deg) 180.00 (deg)

- velocity level : 5 ~75.00 (deg) 0.00 (deg)

¥

~-0.00 (deg) 180.00 (deg)
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Select the tool from the User tool list of registered tools.

User tool list

® Set the velocity level in the Setting window. This is the speed of movement to the position
before picking the object and the robot moves in the joint space to avoid singularities.

Pick & Place Edit Mode

Back {8 option Q View Lol IO L& Progra ~§} setting Move Log Reset

Edit  Enable  Renewal Jog Option: Smooth

Joint
Position reset Save

Approach Target Retract
position position position 2nd joint [q2)

Hold to 3rd joint [q3]
Move
4th joint [q4]
Setting 0.00 (deg) 454,54 (mm)

5th joint (5]

- Selected tool ~15.00 (deg) ~187.00 (mm)
6th joint [q6]

v =90.00 (deg) 416.08 (mm)

0.00 (deg) 180.00 (deg)

- velocity level : 5 =75.00 (deg) 0.00 (deg)

~0.00 (deg) 180.00 (deg)
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@ Touch Edit at the top center.

Pick & Place Edit Mode

{83 option O View i . Y& Program Setting

Renewal Jog Option : Smooth

Joint
Save

Istjoint [q1

ange Retract
position position position 2nd joint [q2]

Hold to 3rd joint [q3]
Move
4th joint [q4]
Setting 0,00 (deg) 454,54 (mm)
Sth joint (qS]
- Selected tool: ~15.00 (deg) ~187.00 (mm)

6th joint [q6]
=90.00 (deg) 416.08 (mm)
0.00 (deg) 180.00 (deg)

- velocity level : 5 ~75.00 (deg) 0.00 (deg)

~0.00 (deg) 180.00 (deg)

Touch the palette-shaped picture to load the positions of the objects in the preset palette

with a certain rule.

User pick setting

Step1. Style setting

Palletizing

Starting value: 1 (index]
Monitoring value : None:
Step2. Approac
Approach

direction (target)
distance (mm)

velocity (Lv)

waitfor Not use Notuse

waitfor cycle (sec) 0 0

waiting time (sec) 0 )

New
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© Select the palette on which you want to pick the target objects in the palette list. If the
target palette does not appear in the palette list, the palette is not set yet for this palletizing
process. Set the pallet in the Setting. Refer to Section 6.1 Robot Settings for a detailed

description of how to set a pallet.

User Palletizing List m
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Set the conditions for picking objects on the pallet. Each condition is similarly defined as in

pick setting, except for the direction for picking the object.

User pick setting

Step1. Style setting

No palletizing
[None]

Approach condition to target position of pallet

Retract

direction (target)
) distance (mm)

velocity (Lv)
Retract condition to target position of pallet

) waitfor
waitfor cycle (sec)

) waiting time (sec)

New

. direction (target)
It sets the approach and retraction direction with respect to the pallet coordinate system.
The pallet coordinate system is determined by the palette anchor point in setting the

pallet as shown below.

. distance (mm)

It sets the approach or retraction distance from the current target position of the pallet.

e velocity (Lv)

It sets the speed in approaching to and retracting from the target position on the palette.

*  waitfor
Before approaching to and after retracting from the target position on the palette, the

robot waits until the signal input set by the user comes in. It sets the user signal here.

*  waitfor cycle (sec)
It sets the time duration to periodically check the set user signal. In other words, if you

enter 0.1 second, it confirms whether the user signal is input once every 0.1 second.
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. waiting time (sec)
Before approaching to and after retracting from the target position on the palette, the

robot waits for the amount of time set by the user. It sets the waiting time here.

@ Touch New. If you have made any changes to existing information, touch Update.

User pick setting

Step1. Style setting

No palletizing
[None]

4
v

Update position

Step2. Apy
Approach Retract

direction (target)
distance (mm)
velocity (Lv)
waitfor

waitfor cycle (sec)

waiting time (sec)

@ The position list shows the positions of the objects that are placed on the pallet with a
certain pattern. Check the movement positions to make sure that each position is set
correctly. One can confirm the positions by selecting an object position to be checked in the
position list, and by selecting one of the approach position, the target position, and the

retract position. Then, the robot will be virtually displayed in purple at the selected position
in the left simulation window.

Pick & Place Edit Mode

Back {&) optin D view
| — i m— s o —

: @} Setting Move Log Reset

p2 [pallet point | enéb'“
) Joint
3 [pallet point | mu_ Position reset Save

‘ 1st joint [q1]
P4 [pallet point | enable]

Target Retract
sition sition 20d joint [a2
95 [pallet point | enable] [ [ joint [q2]

e Edit Enable  Renewal Jog Option : Smooth

6 [pallet point | enable]

v 3rd joint [q3)

7 Erallan it | Anabial

4th joint [q4]
Settina — 454,54 (mm)

A e Enable  Renewal : N\ Edit Enable  Renewal fas]

(a6l

Position reset Save Position reset

Retract r Approach  Target
position y position position

Hold to
Move
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Alternatively, press and hold Hold to Move, and the actual robot will move to the selected
position.
Pick & Place Edit Mode

Renewal Jog Option : Smooth

P2 [pallet point | enable]
Joint

®
p3 [pallet point | enable] Position reset Save

P4 [pallt point | enable)

Target Retract

p5 [pallet point | enable] position position b 2nd joint [q2)
Hold to b 3rd joint [q3]

Move

R P ath joint [q4]

96 [pallet point | enable]

Setting
Sth joint [q5]
- Selected tool : ~15.00 (deg) ~187.00 (mm)

]
6th joint [g6]

~90.00 (deg) 416.08 (mm)

~0.00 (deg) 0.00 (deg)
|

- velocity level : 5 ~75.00 (deg) ~180.00 (deg)

0.00 (deg) ~0.00 (deg)
U

In this way, you can check the position of each movement.

@ When all settings are complete, touch Save.

Pick & Place Edit Mode

Edit  Enable  Renewal Jog Option: Smooth
P2 [pallet point | enable]
Joint

p3 [pallet point | enable]

p4 [pallet point | enable]
Target

osition it 3 2nd joint a2
5 [pallet point | enable] - b joint (q2)

96 [pallet point | enable] Hold to 3rd joint [q3]
Move

W7 faallnt cnind | anabial 4th joint [q4]

534.78 (mm)

Setting

: Sth joint [q5]

- Selected tool ~24.48 (deg) -187.00 (mm)

U
6th joint [q6]

-59.85 (deg) 516.08 (mm)

-0.00 (deg) ~180.00 (deg)
U

- velocity level : 5 ~95.66 (deg) -0.00 (deg)

0.00 (deg) 180.00 (deg)
1

Now you have completed configuring the pick for picking the objects on the pallet.
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Move to the first movement position again. Select the first jointMove in the program tree
and touch the First waypoint on the right window. The robot is virtually displayed in purple
in the selected position.

Program Mode

Program User Commands

- Program Up Down Copy Enable Save Paste Delete

N || v B2 1]

- variables

Basic Commands i

jointMove

Edit Joint move [Velocity]

frameMove
pick
place Convert to 'Frame move Convert to ‘Time"

smartDO

smartA0 N ] P
First waypoint = Last waypoint
loop ’

wait
wait for

wait for [digitalinput]

- =

You can easily move to the first position by pressing and holding Hold to Move, until the
robot reaches the selected position.
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® On the program screen, add jointMove to set the current position to the last movement
position. Note that you must first touch pick in the program tree and add jointMove to add

the jointMove command to the line following pick.

Program Mode

Back @ option &) View sl “2E P g .@} setting Move Log Reset

(e Enable Save Paste Delete
: .
D v L o
Basic Commands

JointMove | ready |

pick
Edit Joint move

frameMove
pick

place Convertto ‘Frame move'
smartDO

smartAQ

First waypoint Last waypoint

wait

= Hold to

wait for [digitalinput] M Ove
- 4

Alternatively, you can copy and paste the first jointMove in the program tree. You must copy
the first jointMove and then touch pick in the program tree first to paste the jointMove
command on the line following pick.

Program Mode

Program User Commands

- Program = y Delete

- configuration User command list

- variables
- loop Basic Commands

- jointMove [ ready ]
jointMove

o Edit Joint move [Velocity]
pick
place Convert to 'Frame move' Convert to ‘Time*

smartDO

smartAQ

First waypoint Last waypoint

loop

wait

- Hold to

wait for [digitalinput] M OV e
- =

The program created so far will be executed after we complete setting place for iteration by a

pattern. Continue to check the following place settings.
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place (palletizing)
We will place the objects picked from the pallet on a new pallet using the place command

repeatedly. Continue to add in the program we wrote earlier.

[Example]
w h The robot now stops at position 1 and approaches
vertically downward to a target position, where it
places the object places the object, and retracts
vertically upward, one by one on the pallet located

in position 2, Finally, it returns to position 1.

@® On the program screen, touch place and add it in the tree.

Program Mode

Back {8} option D view P e Program &g setting Move. Log Reset

Program User Commands
- Program Up Enable Save Delete

AV 5

Basic Commands

- jointMove [ ready ]
jointMove
- pick

Edit Place

- jointM . ™ frameMove
pick
Release
smartDO
smartAO
loop
wait

wait for

wait for [digitalinput]

- =»
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@ Touch Edit Place on the right window.

Program

- Program
- configuration
- variables
- loop
- jointMove [ ready ]
- pick

- jointMove [ ready_copy1]

- Selected tool :

- velocity level :

Program Mode

User Commands
Copy Enable v Paste. Delete
v =
Basic Commands
jointMove
frameMove Edit Place

pick

place

loop
wait

wait for

wait for [digitalinput]

- =

setting

Reewal Jog Option : Smooth

/\  Edit Enable

Joint

Position reset Save
Istjoint [q1
Retract
position

Target

Approach
position

position 2nd joint [q2]

Hold to
Move

3rd joint (q3]

4th joint [q4]
0.00 (deg) 534,78 (mm)
Sth joint [qS]
~24.48 (deg) ~187.00 (mm)
U
6th joint (6]
~59.85 (deg) 516.08 (mm)

~0.00 (deg) ~180.00 (deg)

-95.66 (deg) ~0.00 (deg)

0.00 (deg) 180.00 (deg)
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@ Select the tool from the User tool list of registered tools.

User tool list

® Set the velocity level in the Setting window. This speed is the speed of movement to the
position before the object is released and the robot moves in the joint space to avoid
singularities.

Pick & Place Edit Mode

/\  Edit Enable  Renewal Jog Option : Smooth

Joint
Position reset Save

Tstjoint [q1

Approach Target Retract
position position position 2nd joint [q2]

Hold to 3rd joint [q3]
Move

4th joint [q4]

0.00 (deg) 534,78 (mm)

|

Sthjoint [q5]

~24.48 (deg) =187.00 (mm)
6thjoint [q6]

~59.85 (deg) 516.08 (mm)

~0.00 (deg) -180.00 (deg)

- velocity level : 5 -95.66 (deg) -0.00 (deg)

0.00 (deg) 180.00 (deg)
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® Touch Edit on the right.

Pick & Place Edit Mode

{8} option

O View

ML Mode &=

Setting

- Selected tool :

- velocity level : 5

Approach

arge
position position

Hold to
Move

0.00 (deg)
+

~24.48 (deg)
I

-59.85 (deg)
-0.00 (deg)

+
-95.66 (deg)

0.00 (deg)
|

Move

Renewal

534.78 (mm)

~187.00 (mm)

516.08 (mm)

~180.00 (deg)

~0.00 (deg)

180.00 (deg)

Jog Option : Smooth
Joint
Ist joint [q1
2nd joint [q2]
3rd joint [q3]
4th joint [q4]
5th joint [q5]

6th joint [q6]

@ Touch the palette-like picture to load the information on the positions for placing the objects

on the palette with a certain pattern.

direction (target)

distance (mm)

velocity (Lv)

waitfor

waitfor cycle (sec)

waiting time (sec)

New

User place setting

Step1. Style setting

Palletizing

Starting value: 1 (index]

Monitoring value : None

Retract

Notuse

0

0
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Select the palette on which you want to place the target objects in the palette list. If the target
palette does not appear in the palette list, it implies that the palette is not set yet for this

palletizing process. Set the pallet in the Setting. Refer to Section 6.1 Robot Settings for a
detailed description of how to set a pallet.

User Palletizing List m

placePallet
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© Set the conditions for placing objects on the pallet. Each condition is similarly defined as in

setting pick(palletizing).

User place setting

Step1. Style setting

No palletizing
[None]

Approach condition to target position of pallet

Retract

direction (target)
distance (mm)

velocity (Lv)
Retract condition to target position of pallet

waitfor
waitfor cycle (sec)

waiting time (sec)

New

. direction (target)
It sets the approach and retraction direction with respect to the pallet coordinate system.
The pallet coordinate system is determined by the palette anchor point when setting

the pallet as shown below.

. distance (mm)

It sets the approach or retraction distance from the current target position of the pallet.

e velocity (Lv)

It sets the speed in approaching to and retracting from the target position on the palette.

*  waitfor
Before approaching to and after retracting from the target position on the palette, the

robot waits until the signal input set by the user comes in. It sets the user signal here.

*  waitfor cycle (sec)
It sets the time duration to periodically check the set user signal. In other words, if you

enter 0.1 second, it confirms whether the user signal is input once every 0.1 second.
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. waiting time (sec)
Before approaching to and after retracting from the target position on the palette, the

robot waits for the amount of time set by the user. It sets the waiting time here.

Touch New. If you have made any changes to existing information, touch Update.

User place setting

Stepl. Style

No palletizing
[None]

Update position

Approach Retract

direction (target)

distance (mm)

velocity (Lv)

waitfor

waitfor cycle (sec)

)

@ The position list shows the positions of the objects where you need to place them on the
pallet with a certain pattern. Check the movement positions to make sure that each position
is set correctly. If you select one of the approach position, the target position, and the retract
position after selecting the position you want to check in the position list, the robot is virtually
displayed in purple at the selected position in the left simulation window.

Pick & Place Edit Mode 04:06:38.17

/\  Edt  Enable Renewal Jog Qption': Smooth

s e S
a Joint

p3 [pallet point | mh‘ Position reset Save

1st joint [q1]
p4 [pallet point | enable]
Target Retract

position sition i
PS [pallet point | enable] PO 2nd joint (2]

16 [pallet point | enable] 3rd joint [q3]

7 Lrallot it | amabial 4th joint [q4]

Settina &g 90.28 (mm)

|
/\  Edit Enable  Renewal A Eit Enable  Renewal (e8]

®
Position reset Position reset

Approach  Target
position position

Hold to
Move
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Alternatively, press and hold Hold to Move, and the actual robot will move to the selected

position.
STEP-On Pick & Place Edit Mode 04075150
Back (&) option Q) view ploos Program &g setting Move Log Reset

/\  Edit  Enable  Renewal Jog Option=Smoath

P2 [pallet point | enable]
@ Joint
p3 [pallet point | enable] Position reset Save

p4 [pallet point | enable]
Target Retract

o5 [pallet point | enable] position position " 2nd joint [q2)
poi y

6 [pallet point | enable] Hold to 3rd joint [q3]

7 il eanive 1 nmbiind 4th joint 4]

Setting
5th joint [q5]
- Selected tool ~17.80 (deg) -504.56 (mm

6th joint [q6]
-86.15 (deg) 416.08 (mm)

0.00 (deg) ~180.00 (deg)

- velocity level : 5 ~76.05 (deg) 0.00 (deg)

¥

~58.46 (deg) 180.00 (deg)

In this way, you can check the position of each movement.

@ When all settings are complete, touch Save.

Pick & Place Edit Mode

Edit Enable  Renewal Jog Option : Smooth

P2 [pallet point | enable]
Joint
p3 [pallet point | enable] Position reset

p4 [pallet point | enable]

Target Retra
position positiol ) 2nd joint [q2)

5 [pallet point | enable]

6 [pallet point | enable] Hold to 3rd joint q3]
Move
o mmabial 4th joint [q4]
Setting 353.41 (mm)

5th joint (q5]

~ Selected tool -32.70 (deg) -504.56 (mm)
6th joint [q6]

~46.53 (deg) 516.08 (mm)

0.00 (deg) -0.00 (deg)
1

- velocity level : 5 ~100.77 (deg) ~180.00 (deg)

A
- ~37.32 (deg) 0.00 (deg)

Now you have completed configuring the place for placing the objects on the pallet.

206



E neuraomexa 05 | Programming

@ Move to the first movement position again. Select the first jointMove in the program tree
and touch the first waypoint on the right window. The robot is virtually displayed in purple
in the selected position.

Program Mode

Program User Commands

- Program Up Down Copy Enable Save Paste | Delete

- variables
- loop Basic Commands i

jointMove [ ready
jointMove

- pick
- jointMove [ ready_copy1] ERY Edit Joint move [Velocity]

- place
pick

place Convert to ‘Frame move' Convert to ‘Time'

smartDO

smartAO
First waypoint Last waypoint

loop s

wait

wait for

wait for [digitalinput]

- =

You can easily move to the first position by pressing and holding Hold to Move, until the

robot reaches the selected position.
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On the program screen, add jointMove to set the current position to the last movement
position. You must first touch Place in the program tree and add jointMove to add the
jointMove command to the line following place.

Program Mode 04:10:04.70

Program User Commands

- Program Up Down Copy Enable Save Paste Delete

20 v B2 m

- variables
- loop Basic Commands

- jointMove [ ready )
jointMove

ve [ready_copy1] frameMove Edit Joint move
pick
place onvert to ‘Frame move'

smartDO

smartAO

First waypoint Last waypoint

loop.

wait

i Hold to

wait for [digitalinput] M OV e
- =

Alternatively, you can copy and paste the first jointMove in the program tree. You must copy
the first jointMove and touch place in the program tree first to paste the jointMove command
on the line following place.

STEP-On Program Mode 04:11:02.85

Back {) option D view P L& Program . ..ﬁ} Setting Move Log Reset

Program User Commands

- Program v Paste Delete

- configuration User command list

- variables
-loop Basic Commands
- jointMove [ ready ]
jointMove
= pick
- jointMove [ready_copy1 ] e Edit Joint move [Velocity]

pick

Convert to 'Frame move' Convert to ‘Time"

First waypoint Last waypoint

wait

= Hold to

wait for [digitalinput] M OV e
- =)
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® Your program is now complete. Touch the program start (>) in the upper right corner of the

program screen to try to run the program.

Program Mode

Back {8} option D view i : & Program &geh setting Move Log Reset
Program User Commands

- Program Enable Save Paste Delete

e T . =
v v | B ]

- variables
= loop Basic Commands
- jointMove [ ready |
Dpkk jointMove
- jointMove [ ready_copy1 ] s Edit Joint move [Velocity]
lace
pick

place Convert to 'Frame move' Convert to ‘Time"
smartDO

smartAO

First waypoint Last waypoint

loop

wait

i Hold to

wait for [digitalinput) M OV e
- =
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5.9

IndyCARE Commands

They are the commands for using IndyCARE service, and one can use the commands for updating
the monitored data during program execution. Depending on the data type the following IndyCARE
commands can be set in the configuration of the program tree. For detailed description of

IndyCARE setting please refer to Sec. 5.5 Configurations.

¢ IndyCARE:Count
This command is used to count how many times the specific instant or the specific block

in the program has been executed during program execution.

¢ IndyCARE:Monitoring

This command is used to measure and monitor the joint temperatures or the analog

signals to the analog input ports.

IndyCARE:Count

This example will measure the production performance in terms of IndyCARE:Count, by counting
the number by which the object has been picked-and-placed to the empty pallet. The previous

program is continued.

[Example]

As the robot pick-and-places the object in the
pallet to the other empty pallet, the count is
accumulated and IndyCARE service will

monitor the production performance.

@ Add, to the program tree, indyCARE:Count command in the user commands in the program window.

Program Mode g
€ Back ,@© option  dFp view & EMC = g seting  <f>  Move  [io5 Log ) Reset
Program User Commands

PLOGIaIN up Down Copy Enable save Paste Delete

- configuration Usercommandlist Vv N O ——
g A v 0O v o

-variables

-loop Basic Commands indyCARE:Count

jointMove [ ready]

- pick stop

jointMove [ ready__copyl .
‘I" [ready_copyl] Selected IndyCARE data :
place

jointMove [ ready__cggy2] [ —— Not selected

ndyCARE:Count
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@ Touch Not selected in the right setting window.

Program Mode )5
€S  Back {§}@ Option <@> View §’°‘ ! 293 f3] Setting ¢g¢ Move E‘:‘ Log o Reset
f st Program User Commands

- program

Up Down Copy Enable save Paste Delete
A v O v B [}
-variables

-loop Basic Commands indyCARE:Co

- jointMove [ ready |
pick stop

-jointMove [ ready__copyl .
L | [ready_copyl] indyCARE Count Selected IndyCARE data :
place

- jointMove [ ready__copy2] indyCARE:Mornitoring Not selected ~a’

indyCARE:Count

® Then the list of data you registered in IndyCARE setting is displayed as follows. Note that

IndyCARE:Count command is only valid for the data of type [Type-Count]. Choose the data
name for monitoring.

Please select 'indyCARE:Count' type IndyCARE data.

Not selected

No.1:workCount [Type - Count] =
’

No.5 : pickCount [Type - Count]
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@  All setting for IndyCARE:Count has been completed.

Program Mode

€  Back @@ Option @ View

Setting ¢§¢ Move E:g Log 0 Reset

Program User Commands

- program

_ up Down Copy Enable Paste Delete
- configurati Usercommandlist W n —
configuration A v B m

variables

-loop Basic Commands.

~jointMove [ ready ]
pick stop

-jointMove [ ready__copy1] indyCARE Count Selected IndyCARE data :
place

jointMove [ ready__copy2 ]

indyCARE:Monitoring workCount [Type - Count]
ndy

workCount

When you connect to IndyCARE service provider, you can monitor the production
performance easily while the program is running.

x o+
€ c 03

INDYCARE

0

- 22N By
L] v

& 3 P14
Neuromeka e
<D i Rcerarn e

o>

Operation Data

Work Count ( pallet)
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IndyCARE:Monitoring

This example will monitor the temperature of each joint of the robot using the

IndyCARE:Monitoring command when the robot will pick the object. The previous program is

continued.

[Example]

When the robot picks the object in the pallet,
the heavier the object is the higher the
temperatures of the joints. Accordingly, it is
desired to monitor the temperature of each
joint, e.g. before placing the object, using
IndyCARE service in order to prevent any

problem due to high temperature.

@ In the program window, add indyCARE:Monitoring command in the user commands to the

program tree by first selecting the command located just before the point to measure the

temperature. For this example let us add the indyCARE:Monitoring command just before place

command.

Program Mode
Setting ¢$¢ Move E:E Log

Program User Commands

peogian Up Down Copy. Enable Save Paste Delete
- configuration Usercommandlist W o gy
variables
-loop Basic Commands AdyCARE:Monit
jointMove [ ready |
pick stop
- jointMove( readyzcopy1 ]

ndyCARE:Mo

’ \
place indyCARE:Monitoring= Not selected

indyCARE:Count Selected IndyCARE data :

- jointMove [ readyll copy2 |
indyCARE:Count [RorkCount]
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@ Touch Not selected in the right setting window.

Program Mode
‘j Back {§}@ Option @D View ggw - | Z? Setting ¢-§<> Move L:;; Log o Reset

Program User Commands

- program

up Down Copy Enable Paste Delete
et =
configuration A7 Vv 1 ]
-variables

-loop Basic Commands

- jointMove [ ready ]
- pick stop

- jointMove [ ready__copyl | o
b 5 [y Py indyCARE Count Selected IndyCARE data :

fonitoring

N 7
-place indyCARE:Monitoring Not selected -

-jointMove [ ready__copy2 ]
indyCARE:Count [workCount]

® Then the list of data you registered in IndyCARE setting is displayed as follows. Note that
IndyCARE: Monitoring command is only valid for the data of type [Type-Monitoring]. Choose

the data name for monitoring the joint temperatures.

Please select 'indyCARE:Monitoring' type IndyCARE data.

Not selected

No.2 :temperature [Type - Temperature monitoring|

No.3:ai00 [Type - Al_00 monitoring]

No.4:ai01 [Type - Al_01 monitoring]
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@  All setting for IndyCARE:Monitoring command has been completed.

Program Mode

A ?’ rogr Setting ‘%1? Move Ea; Log O Reset

Program User Commands

€  Back @@ Option @9 View

- program

Down Copy Enable Save Paste Delete
variables
£00p Basic Commands IndvCARE:Monitorin
- jointMove [ ready ]
pick stop
jloinovs [reacy _copy1] indyCARE:Count Selected IndyCARE data :
ndyCARE:Monitoring [temper

place indyCARE:Monitoring temperature [Type - Temperature monitoring] ¥
-jointMove [ ready__copy2 ]

indyCARE:Count [workCount]

When you connect to IndyCARE service provider, you can monitor the joint temperatures

measured at the instant before placing the object as well as the production performance
monitored by IndyCARE:Count command.

X + - @ %
« c 03 92168089 na % :
INDYCARE

P

Robot information

TZHAF B

w2
Neuromeka " 2

i | ¢ = %

o>

Operation Data

Work Count ( pallet) Temperature ( 6axis )

N L0 ion
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6 Settings

6.1 Robot Settings
Before using the robot, you can set the configurations related to robot operation and signal

input/output. Touch Setting in the top menu bar.
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Servo / SmartlO

You can monitor and control the signals input to the control box as well as joint motors and
brakes, e.g. manually powering on/off of motors and locking/unlocking brakes. Touch
Servo/SmartlO in the Setting menu on the left window.

STEP-On Setting Mode

L& Program

Edit - Off Save / Load

Joint-1

W W W S_—
SmanDI_22
SmartDI_24

Joint-2

Joint-3

Joint-4

Joint-5

Joint-6

e Manual power off of Servoes

One can control servo power for each joint. If the robot is in normal state, all the
servoess are powered on and the brakes are not activated, or free. Indicators in
fluorescent color means normally operational state, while gray indicates non-operational
state. Touch the corresponding servo indicator of the joint in order to turn off the servo
power.

Setting Mode

Edit - Off Save / Load

Joint-1

Joint-2

S W S S—
Joint-3

W W W N —
Joint-4 SmartDL26

Joint-5

Joint-6 - N T S S W W S —
T W T S S S S —

217



Fineuromexa

06 | Settings

When the servo of the selected joint is powered off as shown in the following figure,
the joint is locked by activating the corresponding brake automatically, so that the joint
does not fall due to gravity. At this time, the state of the robot changes from normal to

NotReady state. Touch the servo of the joint again to turn on the servo and release the

brake.

Seirgode

Joint-1

Joint-2

Joint-3

Joint-4

Joint-5

Joint-6

¢ Manual power off of Brakes

Each joint brake can be controlled. Note that the brake should be activated when the

corresponding servo is powered off. Touch the brake of the joint for which you want to

unlock or lock.

00000 H:

DOOLOG®»O®LO:

Edit - Off Save / Load

W N W S—
SmartDI 20 SmartD_22 | SmantD 23

Setting Mode —————m

Joint-1

Joint-2

Joint-3

Joint-4

Joint-5

Joint-6

-
-
>
-
-
—

Edit - Off Save /Load

N W N—
SmartD 20
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When the brake indicator turns to gray as shown below, the user can force the joint to

move by applying forces.

by

Edit - Off Save / Load

. N N N N N k!

PR S T —
SmartD| 22

Joint-2
Joint-3
Joint-4
Joint-5
T T S S S C— — —

Joint-6

Caution

When the brake is released manually, the joint falls down by gravity. Be sure to

Caution support the robot arm so as not to fall before releasing the brakes, because the

falling may be accelerated with heavy force and/or heavy tools.
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*  Monitoring and Controlling of Analog Signals
One can monitor the analog input signals of the terminals of the control box connected
to external devices, or send the analog output signals to external devices. The upper
row displays the two-channel analog signal inputs sent from the external device to the
control box. In the lower row one can send the analog output signals to each channel
connected to the external device by entering the value and touching Send.

STEP-On Setting Mode 4197

Program

Edit - Off Save / Load
W W W S W S W w—

Joint=1

SmartDI.25

Joint-2
Joint-3
Joint-4
Joint-5

Joint-6

Servo

¢ Monitoring and Controlling of Digital Signals
One can monitor the digital input signals to the terminals of the control box connected
to external devices, or send the digital output signals to external devices. The upper
block consisting of 32 channels allows you to monitor the digital signal input from
external devices connected to the control box, and the lower block consisting of 32

channels allows you to set the digital signal output to external devices.

STEP-On Setting Mode
Program ~

Edit - Off Save / Load

Joint-3

Joint-4

Joint-5

Joint-6
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Angles of Inclination of Robot Mounting Base
When installing the robot on a wall or a ceiling, it is necessary to set the rotation angles and the
tilt angle properly before use. Touch Robot Mount Angle in the Setting menu on the left.

STEP-On Setting Mode

Back &) opon D view £ oome (3 Program agih setting Move Log Reset

N2 /7
Robot Mount Angle e

¢ Preset mounting angles

Typical mounting angles, such as the horizontal floor, the vertical walls or the ceiling,
are provided as preset mounting angles. When you touch each button for a preset
mounting position, the information on the base rotation angle and the robot tilt angle
is displayed in the bottom window. In the simulation window in the center of the screen,
you can check the change of the robot's posture.

Setting Mode

Robot Mount Angle
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. Base rotation angle (about Z axis)
You can set arbitrary base rotations manually. The base rotation angle is the rotation
angle about the Z axis of the default reference frame as shown in the following figure.
Enter a value directly in the center input field or touch the left or right button for
rotation by 15 ° increment in each direction. After entering the desired angle information,
touch Move. The changed posture can be checked through the simulation window.

Setting Mode

Robot Mount Angle . ) .
. Base rotation axis

. Robot tilt angle (about Y axis)
You can tilt the robot arbitrarily by entering the tilt angle manually. The robot tilt angle
is the rotation angle about the Y axis of the default reference frame as shown in the
following figure. Enter a value directly in the center input field or touch the left or right
button for rotation by 15 ° increment in each direction. After entering the desired angle
information, touch Move. The changed posture can be checked through the simulation
window.

Setting Mode

Robot Mount Angle
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After either selecting a preset mounting position or entering the base rotation angle and the robot

tilt angle manually, touch Update at the bottom.

Setting Mode

Back & option  §D View +of "0 ~ Move Log Reset

Robot Mount Angle

If the mounting inclination information entered by the user is normal, the message "Update is

complete." will be displayed. Touch OK to complete the setup.

Notification

Update is complete.
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If the information on the mounting inclination entered by the user differs from the actual one, the
following message will be displayed. Touch OK to restore the information on the previous

mounting inclination before the update. Check again the actual mounting angle and retry.

Update failed

The set information differs from actual robot status.
Please change the setting value and proceed again.

Warning

Unreflected mounting angle results in malfunctioning of the robot after installing
Warning the robot on a sloped surface such as a wall or a ceiling. Particularly in direct

teaching mode you must be careful because the robot can fall arbitrarily in

gravity direction. Furthermore, when the robot is manipulated using a jog or a

move command, it causes large vibration or false collision detection frequently

during movement. So, make sure to enter the mounting information correctly

before use.
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Property
In Properties window one can get/set the default values of the motion commands, or set the mass

and the center-of-mass of the tool mounted on the endtool. Touch Property in the Setting menu

on the left.

Setting Mode

Back (&} option @D view O o < y o~ ur Move Log Reset

Motion

Joint Move | velocity level

Joint Move | blending radius (3~27)

Frame Move | velocity level

Frame Move | blending radius (20~200)

Tool

COM [Center Of Mass]

X (mm) 0.00

Mass (kg) 0.000

*  Motion command properties
It sets the default values for the speed and the blending radius of the jointMove or
frameMove command. It is convenient because you don't have to input them every time
you add commands. Enter the desired value for each property and touch Update to the
right in order to change the default value.

Setting Mode

Opum View

Motion

Joint Move | velocity level

Joint Move | blending radius (3~27)

Frame Move | velocity level

Frame Move | blending radius (20~200) 110.00

(mm)

Tool

COM [Center Of Mass]

X (mm) 0.00 Y (mm) v Z (mm) 0.00

Mass (kg) 0.000
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*  Tool properties

It sets the mass and the center-of-mass of the tool. The center-of-mass is represented

by the position from the default tool frame origined at the endtool point to the tool
center-of-mass, measured with respect to the tool frame.

Pointing toward the y-axis of the tool coordinate

P — |
_F 1
-

T ——

| RN LR BERRE R
Q 5 10 15 20

[y -

Touch Update after entering the center-of-mass and the mass.

(em)

Setting Mode

Motion
Joint Move | velocity level
Joint Move | blending radius (3~27)

Frame Move | velocity level
1

Frame Move | blending radius (20~200) 110.00

(mm)

Tool

COM [Center Of Mass]

X (mm) 0.00

Mass (kg) 0.3

Warning

Imprecise tool properties e.g. the mass and the center-of-mass can generate

false collision detection during motion. Also, the robot cannot stay stationary

when switching to direct teaching mode due to wrong compensation of the
robot arms dynamic effect.

Warning
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Collision Detection

It sets the collision detection sensitivity level. Touch Collision Detection in the Setting menu on
the left.

Setting Mode

Back {©) optin D view {ofl >0me Lo Progra agl; setting Move Log Reset
I i i— S -

Collision Detection Level

: a1,
CohlslanDelecllon.’ ] — ) _e_ 4 5

Very Sensitive Sensitive Normal Insensitive Very Insensitive

Update

Collision detection level is selectable from level 1 to level 5, and the higher the number, the more
insensitive, that means more severe collision is necessary to raise collision alarm. After selecting

the collision detection level, touch UPDATE to set the default value.

SmartlO Map

It displays the various I/O port positions on the back panel of the control box. Touch SmartlO
Map in the Setting menu on the left.

Setting Mode

1
SmartiO Map _\
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Tool Center Point

It sets the information on the tool frame as well as the tool center point. There can be many tool
frames registered, each with its own unique name. Note that the stored tool frame information
cannot be modified but only can be deleted. These preset tool frames are used as the current tool
frame that is the basis of frameMove or task jog movements. The default tool frame is defined at
the center of the endtool flange as follows. Now let's register the information on a new tool frame
and set as the current one.

@ min {8 option View E “9”“;:’ T Program &G setting

@ Touch Tool Center Point in the Setting menu on the left.

Setting Mode

y & ) S CER 2
L] > >
s >
Tool Center Pointa.

V2

Default TCP coordinate location Step1 displacement (x.y.2) Step2.rotation (rx, ry, r2)

tep_0 [current TCP) v Save Set

x(mm) 0.00 y(mm) 0.00 z(mm) 0.00
TCP parameter

rx(deg) 0.00 ry(deg) 0.00 rz(deg) 0.00
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@ Enter the TCP Parameters.

Setting Mode

Tool Center Point
Default TCP coordinate location Step1 displacement (x.y.2) Step2.rotation (rx, ry, r2)
1cp_0 [current TCP] g Save Set
x(mm) 0.00 y(mm) 0.00 z(mm) 0.00

TCP parameter
rx(deg) 0.00 ry(deg) 0.00 rz(deg) 0.00

We will show, for example, how to register a new tool frame for a new tool that is 100 mm
away from the center of the endtool flange surface along the Z-axis, and is rotated by 30
degrees about the Y-axis, as follows:

Pointing toward the y-axis of the tool coordinate

100mm
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. X, ¥, Z (mm)
It is the distance from the endtool flange center point, i.e. the default center tool point,
to the newly defined tool center point. It is represented with respect to the default tool
frame consisting of x0, y0, and z0 axes, that is the distance is measured relative to x0,
y0, and z0 axes.

Pointing toward the y-axis of the tool coordinate

z_temp ytempzt? Xo

Ytemp

100mm

. rx, ry, rz (deg)
These are the rotation angles of the newly defined tool frame at the new tool center
point relative to the default tool frame. The rotation is made by three consecutively
rotations of the default tool frame, now relocated at the newly defined tool center point,
that is the coordinate system consisting of Xiemp: Ytemp: @aNd Ziemp axes, based on the
fixed XYZ convention. The fixed XYZ convention rotates the relocated coordinate system,
first about the X-axis of the frame. The resulting rotated coordinate frame is rotated
next about the Y-axis of the original relocated coordinate frame. Lastly, the resulting
rotated frame (from the previous two rotations) is now rotated about the Z-axis of the
same original frame. Here, the total rotation is denoted by three angles of rotation about

Xiempr Ytemp: @Nd Ziemp axes, respectively.

Pointing toward the y-axis of the tool coordinate

temp yzytempzi)_.'] o i
30° i
1
% v
xlemp ’.C"
100mm
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® Touch Save to register the newly entered tool information. If the information you have entered

is displayed in red, it indicates that it has not been saved yet.

Tool Center Point

Default TCP coordinate location Step2.rotation (rx, ry, 1z)

tcp_0 [current TCP]

x(mm) 0.00 y(mm) 0.00
TCP parameter

rx(deg) 0.00 ry(deg) rz(deg) 0.00

@ Enter the name of the tool frame newly registered, and then touch OK. Duplicate names are
not allowed.

User TCP name m

Please enter name of the TCP information
to be registered.

tep_1
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®

If the newly entered tool frame is saved normally, the red changes to white and the

registered name is displayed. If you want to set the newly registered tool frame to the
current tool frame of the robot, touch Set.

Setting Mode

Tool Center Point

Default TCP coordinate location

x(mm) 0.00 y(mm) 0.00 z(mm) 100.09
TCP parameter

x(deg) 0.00 ry(deg) 30.00 rz(deg) 0.00

® The tool frame is now set as follows. The robot position in the task space, that is the task

position or the tool position, is now represented relative to the current tool frame. Note
that the origin of the current tool frame is the tool center point.

Qmombnevm @“&f’i & Program o setng  Moe
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Tool

One can define the tool operations associated with each electrical signal for the tools connected
with the control box or the endtool port. Tool commands according to tool operations include
basic commands, application commands specific to the process selected by the user, and user-

defined commands. Touch Tool on the left Setting menu.

Setting Mode

Back @ Option e View Lol "B pe ra ~ ng Move Log Reset
T R ES—— n

- Application type

- Output: Notuse

- Waittime (sec): ()

~ Input signal None

- Wait time (sec) 0

. Basic tool commands

There are Init and Reset provided as basic tool commands.

Tool command Description
Init A preset signal is generated at the start of program execution. This
is useful if you need to initialize the signal transmitted to the tool.
A preset signal is generated when program terminates execution
or pauses. This is useful for those processes where the signal to
Reset be transmitted to the tool should be automatically cut off during

abnormal termination of the program, such as painting, welding,

and bonding.

¢ Application tool commands
This is a tool command that is used for process-specific application specifically selected
by the user. Currently, the only application tool command provided is the tool

commands for pick and place process.

Tool command Description
Hold It generates the signal to close the gripper.
Release It generates the signal to open the gripper.

. User tool commands

You can create your own tool commands and set the signal.
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Follow the following steps:

@D Touch Add at the bottom left window.

Setting Mode

Back @Ontbn O View {otl 527 Y x g ) Move Log Reset
i — e

- Application type

- Output:

- Wait time (sec) 0

= Input signal :

- Waittime (se0): ()

Renewal

@ Enter a new user tool name, say ‘vacuumGripper’, and touch OK.

User tool name

Please enter name of user tool
to be registered.

gripper
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® The added user tool is displayed. Let's define the application commands for this tool. Touch

the combo box arrow in the Application type field.

Setting Mode

ik LB o L@ e {oE Ph L - ~

[id: 0] gripper

Add Renewal Del

@ When you see the message "Please select user tool type.”, touch Pick & Place.

Notification

Please select user tool type.

Default

Move

None

- Output

- Wait time (sec)

- Input signal

- Wait time (sec)

0

0

Reset
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® The application tool commands associated with the pick and place process, that is Hold and

Release, are newly added, as shown in the figure.

Setting Mode

[id:0] gripper Pick & Place

- Output

it time (sec) 0

- Input signal

- Wait time (sec) 0

® You need to set the proper signal for each command. Select the tool command Hold and
touch the arrow in the Output field.

Setting Mode

Back @ombn Q View £ofl "o & Prog ~g Move Log Reset

[id:0] gripper =Applicationtype Pick & Place

- Tool command fist

[id: 2] : Hold

- Input signal

- Wait time (sec) 0

Add Renewal
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@ It sets the signal type and the port for output when executing the tool command. We will

use the digital output signal from the control box, for example. Touch 1/0 menu on the top.

Please select output Signal

Not use 10 D&’ User variable End Tool 1/0

ra

Select the digital output port of the control box wired to the tool, and then touch Set.

Please select output Signal m

Not use I/0 User variable End Tool I/O

MNotusal  Notusel INotusel  INotusel

MNotusal Motusel  INotusel [Not use] Notuse] [Notuse]

! i ! w-a mm

~INotuse] Not use] iNotuss] INotussl  [Notusel

* INot use] Nm-t [Not use] m«-l INotusel lﬂuuﬂ mmll Notusa)

Reset Set 2’
7
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©® When the setting is completed normally, the output field display changes to [Selected]. The
wait time is the waiting time after the tool command is executed until the selected signal is

output. It is not set here, implying no delay for signal delivery. Touch Renewal.

Setting Mode

[id: 0] gripper - Application type : Pick & Place

- Tool command list

- Output

/ait time (sec)

{id:2] : Hold

- Input signal :

- Wait time (sec)

Add Renewal

Set the other tool commands similarly as well. When all commands necessary for tool
operation are completed, touch Renewal in the bottom left corner. Now registration of the
user tool is completed.

Setting Mode

[id: 0] gripper Pick & Place

- Output:

[id:2] : Hold

- Input signal

- Wi

Any tool that has been properly set will operate by the preset conditions when the application

command or the toolCommand command is executed in the program.
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Reference Frame

There is a reference frame, with respect to which the current tool frame is represented, to measure
the robot motion in the task space. You can register multiple reference frames, each with its own
unique name. The registered reference frame is used to define the waypoint of frameMove
movements in the program or to execute task jogging in manual operation. The default reference
frame is fixed at the floor with its origin coinciding with the center of the robot base, whose Z-
axis is upward perpendicular direction to the floor, and X-axis is opposite to the robot
communication cable connector, both emanating from the origin. We will register a new reference

frame and use it to move the robot.

Initially, the default reference frame is the current reference frame. We will modify the current

reference frame.

£} main {8} option Q) View 1 P i & Program oG setting

@ Touch Reference Frame in the Setting menu on the left.

STEP-On Setting Mode

Back opuon evuw - My T progra i setting Move Log Reset

If you want setting user reference frame,
please click this screen.

(Selected reference frameis changed to
origin position.)

]
Reference Frame N
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@ Instruction guide before setting is displayed. Touch the screen to disappear.

STEP-On Setting Mode

If you want setting user reference frame,
please click this screen.

(Selected reference frameis changed to
origin position.)

Reference Frame 1
s,
’

® The coordinate system is defined in terms of three points in space. Use direct teaching or jog
move to teach the three points by consulting to the information graphic in the center window.
First, teach the first point and touch Set point in the same window. This point is labeled by
P1 and becomes the origin of the reference coordinate system.

Setting Mode

Y-axis direction Jog Option : Smooth

X-axis directon Joint

It joint [q1

Set point _\ 1 - 2nd joint [q2]

3rd joint [q3]
Reset point

4th joint [q4)

Reference Frame re 6.82 (deg) 608.70 (mm)

Sth joint [q5]
-32.77 (deg) ~115.57 (mm)

'
6th joint [q6]

~64.60 (deg) 405.46 (mm)

-0.00 (deg) ~0.00 (deg)
'

-82.63 (deg) 180.00 (deg)

6.82 (deg) ~0.00 (deg)
+
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@ After teaching the second point, touch Set point. This point is denoted by P2. Here, the
direction connecting the first point P1 to the second point P2 becomes the X-axis.

STEP-On Setting Mode 00°34'58°3

Back &) opton D View {o *Be T Program gt Move Log Reset

Y-axis direction Jog Option : Smooth

X-adis directon Joint

Ist joint [q1
608.70, ~115.570, 405.460

2]
444,658, -91.979, 350.730 2nd jokt {2]

Empty 3rd joint [q3)
Reset point
o result

4th joint [q4)

Reference Frame r 126 444,66 (mm)
'

Sth joint [q5]
~13.13 (deg) ~91.98 (mm)

'
6th joint [q6]

-103.98 (deg) 350.73 (mm)

-0.00 (deg) -0.00 (deg)
U
-62.89 (deg) 180.00 (deg)

12.63 (deg) 0.00 (deg)
+

® After teaching the last third point, touch Set point. This point is denoted by P3 and is used
to define the XY plane. First, the Z-axis is determined automatically by Euler's right-hand rule
in terms of the previously defined X-axis and the direction connecting P3 from P1. Then, the
Y-axis is fixed from this Z-axis and X-axis by the right-hand rule.

Setting Mode

Y-axis direction Jog Option : Smooth

X-ads directon Joint

1stjoint Iq1

608.70, ~115.570, 405.460
2
e 2nd joint [q2]

503.070, -1 3rd joint [q3)
Reset point

4th joint (q4)

Reference Frame ref 0 e (deg) 503.07 (mm)

Sth joint [q5]
-22.42 (deg) ~184.35 (mm)

'
6th joint [q6]

-86.82 (deg) 372.61 (mm)

0.00 (deg) -0.00 (deg)
U

~70.75 (deg) 180.00 (deg)

0.30 (deg) 0.00 (deg)
U
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® Touch Save in the center of the screen.

Setting Mode

Back & opton D View ME  Mode PS
m— .

Y—axis direction

Position

Pi(mm)  608.70, ~115.570, 405.460

P2(mm) 444 91.979, 350.730

Reference Frame

@ Enter the name, say ref_1', of the reference coordinate system to be newly

touch OK.

User Reference name

503.070, -184.352, 372,606

061,-0.12.0.41

ql
U

q2 ~22.42 (deg)
'

-86.82 (deg)

0.00 (deg)

~70.75 (deg)

0.30 (deg)

Please enter name of the Reference information

ref_1

to be registered.

X-mds direction

Set point

Reset point

503.07 (mm)
-184.35 (mm)
372.61 (mm)
~0.00 (deg)
180.00 (deg)

0.00 (deg)

Jog Option : Smooth

Joint

1stjoint [q1)

2nd joint [q2]

3rd joint [q3]

4th joint [q4)

Sthjoint [q5]

6th jaint [q6]

registered, and
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Touch the arrow in the area where the name and the values

of the reference coordinate
system are displayed.

Setting Mode

Back {©) option D view
— s s

L8

| Mode

If you want setting user reference frame,
please click this screen.

(Selected reference frameis changed to
origin position.)
Reference Frame

©® The newly saved reference coordinate system is displayed in the list. Select ref_1 and touch
Select.

User Reference List

ref_1 (608.70,-115.57, 405.46,-1.02,18.28, 171.82)
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Touch Set to apply the newly registered reference coordinate system to the current reference
frame for the current robot in use.

Setting Mode

Back {& option KD View &

If you want setting user reference frame,
please click this screen.,

(Selected reference frameis changed to
origin position.)

Reference Frame

@ As shown in the figure, the current reference frame has been moved from the bottom of the

robot base, i.e. the default one, to the new one. The tool position is also updated relative to
the newly set current reference frame.

STEP-On

@ Main (S option evqu‘*"'

?- Program ~§} Setting
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@ In the frameMove command, touch the reference coordinate system displayed on the left,
as shown below, to display the list of registered reference frames. If you change the

reference frame here, the current frameMove will be based on the changed reference frame.

User Reference List

ref_1(608.70,-115,57, 405.46,-1.02, 18.28, 171.82)

@ If the jog coordinate system is set as reference in the jog option, the jog function will operate

based on the changed reference frame.

Jog Option m

Jog mode @ Smooth Interval

Joa coardnates ol

Joint Jog velocity level

¥

Task Jog velocity level

¥
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Pallet

It defines the pallet for palletizing process. Pallets are a sort of box, divided to a number of rows

and columns which are arranged at regular intervals, where objects can be kept and retrieved in a

certain pattern. These pallets vary in size and interval from one user process to another, so it is

very time-consuming and complex to teach multiple pick and place commands for each iteration.

Therefore, the pallet setting is a pain-saving utility function that automatically calculates the target

positions by using only the three teaching points, the interval in row and column, and the palette

pattern. You can register as many pallets as you need in the process, each with its own name, and

use the necessary palette in the pick or place command. In the Setting menu on the left, touch

Pallet.

Setting Mode

Empty
Empty

Empty

~22.42 (deg)
'

-86.82 (deg)
0.00 (deg)
|

~70.75 (deg)
1

0.30 (deg)
l

¢ Palette base points and size

Jog Option : Smooth

Joint

Reset point

Hold to
Move

100.29 (mm)

83.13 (mm)

~0.00 (mm)

178.37 (deg)

-18.23 (deg)

8.28 (deg)

2nd joint [q2]

3rd joint [q3]

4th joint [q4)

Sth joint [qS]

6th joint [q6)

Every palette is geometrically defined by the three edge positions, called palette base

points, as well as two numbers of rows and columns as shown below.

The number of column

I
[ |

OO -
OO0 - O

00 - O

| The number
of rows
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¢ Palette pattern
We provide a total of four palette patterns. Upon changing the order of the palette base
points, you can create palettes of all rectangular shapes in terms of just these four

patterns.

Now let's create a palette using the pallet settings as follows:

@ Use direct teaching or jog move to teach the first base point of the pallet and then touch Set
point. The current position is stored and displayed as P1. Refer to Section 4.2 Basic

Operations for details on manual movement of the robot.

STEP-On Setting Mode

Back opum e"""‘ !‘JM T&  Program aghs setting Move Log Reset

Jog Option : Smooth

Joint
Set point -
1stjoint [q1

Reset point

546.25, -187.0
2nd joint [q2]
Empty
3rd joint [q3]
Empty
4th joint [q4]
546.25 (mm)
Sthjoint [q5]
8 (deg) 187.00 (mm)
6th joint [q6)
~56.24 (deg) 521,08 (mm)

0.00 (deg) ~0.00 (deg)
1

~97.48 (deg) 180.00 (deg)

0.00 (deg) ~0.00 (deg)
U
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® In the same way, teach the second and third base points of the pallet, respectively, and then

touch Set point, respectively.

Setting Mode

Back & option @D view & Wi e s setting Move Log Reset

Jog Option : Smooth

Joint
Set point Al
’ 3 I
stioint [q1

2nd joint (2]

546.25, -187.00, 521.08

407.80,-187.00, 421.67
3rd joint [q3]
546.18,11.14,520.81
4th joint [q4]
21.19 (deg) 546,18 (mm)

'
Sth joint {qS]

Pallet ~21.45 (deg) 11.14 (mm)
'

6th joint [q6]
-63.63 (deg) 520,81 (mm)

0.00 (deg) 180.00 (deg)
'

-94.91 (deg) ~0.00 (deg)

21.19 (deg) 180,00 (deg)
+

® Once you have finished fixing all the base points of the pallet, you need to determine the
pallet pattern. Touch the palette graphic on top to see four palette patterns available. Select

the desired pattern and touch Select.

Select palletizing pattern. m
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@

Finally, entering the number of rows and columns in the palette will complete all setting.

Touching the value fields marked m and n on the right side of the pallet graphic, you can

input each number, where m is the number of columns, the number of positions between the

first and the third base points, and n is the number of rows, the number of positions between

the first and the second base points. Enter m and n.

STEP-On Setting Mode

Back opnnn e""" L et X5 Program aghi setting

546.25, -187.00,521.08

407.80, ~187.00, 421.67

546.18, 11.14,520.81

1

Pallet ~21.45 (deg)
'

-63.63 (deg)
0.00 (deg)
'

-94.91 (deg)

9 (deg)

Setting Mode

P1(mm) 546.25, -187.00,521.08

P2(mm) 407.80, -187.00, 421.67

546.18, 11.14,520.81

Pallet ~21.45 (deg)

63.63 (deg)

0.00 (deg)

-94.91 (deg)

21.19 (deg)

Set point

Reset point

Hold to
Move

546.18 (mm)

11.14 (mm)

520.81 (mm)

180,00 (deg)

0.00 (deg)

180.00 (deg)

Set point

Reset point

Hold to
Move

546.18 (mm)

11.14 (mm)

520.81 (mm)

180.00 (deg)

0.00 (deg)

180.00 (deg)

Jog Option : Smooth

2nd oint [q2]

3rd joint [q3]

4th joint [q4]

Sth joint [q5]

6th joint [q6)

Jog Option : Smooth

Joint

2nd joint [q2]

3rd joint [q3]

4th joint [q4]

5th joint [q5)

6th joint [q6]
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® Enter the name of the currently created palette and touch OK.

User palletizing name m

Please enter name of the Palletizing information
to be registered.

palletA

@ When the message "Save complete." appears, touch OK. Any pallet saved with a unique

name can be called from the program commands, such as pick or place.

Notification

Save complete.
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Startup Configuration
The startup configuration configures the preparation steps until the system is ready to get the first
user input from the system power-on. At startup the system can start with the motors powered

on or off, or the default program can be loaded or even started automatically. In the Setting menu
on the left, touch Starting Configuration.

Setting Mode

Back (& option D view [T I ags setung Move Log Reset

Auto servo mode

Default program mode

Registered default program No.1 : defaultProgram

Starting Configuration -

. Auto servo mode

It sets servo powered on or off at startup. If the system is started with the servoes
powered off you have to turn them on manually in Servo/SmartlO setting.

Setting Mode

Auto servo mode
Default program mode

Registered default program No.1 : defaultProgram

Starting Configuration
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e Default program mode

It sets the startup mode of the default program.

Setting Mode

Auto servo mode

Default program mode

Program starting mode

Load ) Set to current program

Starting Configuration

Load ) Set to current program ) Play

® Load

Warning

The program registered as the default program is loaded and displayed on Conty's

program tree.

Load > Set to current program
It loads the program registered as the default program and set it as the current

program. It is used when the program is executed by external PLC or PC.

Load > Set to current program > Play
It loads the program registered as the default program and set it as the current
program. Also, upon normal completion of all booting process the program will run

automatically.

Warning

In the case where the default program mode is set to Automatic run, the robot
can operate automatically after all the booting process is completed normally.
This requires extreme precaution to prevent any hazards. In general, do not use

this mode except when an I/O button or an external device is connected for

triggering.

252



M neuromexa 06 | Settings

e Registered default program

Select one of the programs listed in the control box and register it as the default
program as follows. The control box can store up to ten programs created by Conty.
Refer to Section 5.4 Program for details of how to save programs.

Setting Mode

) option D Vview
Ry ——

Auto servo mode
Default program mode

Registered default program No.1: defaultProgram

Default program list m

No.1 : defaultProgram [2019.4.2]

Starting Configuration
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DIO Configuration

One can set the function for each digital I/O signal of the control box so that you can control the

robot or receive the status of the robot using the digital I/O signal. This allows you to associate

functions with a single signal or a combination of signals. In the Setting menu on the left, touch

DIO Configuration.

Back £} option D View

DIO Configuration e

Setting Mode

Loal Pegime! L& program g setting Move Log

| input configuration

ration list [Digital input]

A\

@

v

Delete Renewal

Set to default config

* Digital input configuration

When a digital signal is input from an external device to the control box, the following

functions can be assigned for each digital input.

Map 1D

Command

0-9

Register as a Default Program in the slop

10

Start Registered Default Program

11

Start Program

12

Stop Program

13

Pause Program

14

Resume Program

60

Reset Robot

61

Force to Reset Robot

62

Stop Motion

63

Emergency Stop

64

Move to Home

65

Move to Zero

70

Switch to Direct Teaching Mode

71

Finish Direct Teaching Mode

200-299

Execute Specific Name Move Command (up to 100)
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The result of functions set for each digital input signal can be transmitted to an external
device by sending the execution result to each digital output signal. The following screen

shows Setting digital input.

° Setting DI configuration

Display registered
command list Setting DO configuration
[ ] when command was executed

successfully

Setting DO configuration

Add Delete  Renewal when command failed

Setting menu -

Connect the signal line from the external device to the digital signal input terminal of
the control box as follows. We will configure the DIO so that the three buttons from the

left will perform automatically program execution, pause, and restart, respectively.

32CH DIO / 4CH AlD

1-10 11-20 21-30

24V Inputs 24V Tool Outputs (NPN) 5V Inputs/Outputs
oL 102 svoot| @ @ |s5voo2
oL4 104 v00s| @ @ |5vo0s
DL6 T0_6 o | @ @ | svole
0L 108 svos| €@ @ |svoe
f0_CoM 20010 consv | @ @ | svo0

Xs1

The flow of current

31-40 41-50 51-60
24V Inputs 24V Digital Outputs(PNP) Analog Inputs/Output (0-10V)
ns| @ @ |oun | @ @ |oo2 Al @ @ |
o | @ @ (o 03| @ @ |oos w0 e |
o3| @ @ o 05| @ @ [oos lo_cov | @ @ | shield_Rs-4ss
os| €@ @ |os 07| €@ @ |oos +5V_Rs-485| €@ @ | ns-4850-
0| ® O Juocon a0 | O Joson cou_is-46s | D @ ) nsses .
X85 XS7 X52
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@ Touch Digital input configuration at the top.

Setting Mode

DIO Configuration AV 4

Delete Renewal

Set to default config

signal.

Setting Mode

Back (S option Q) view 3l Beginner 2 Program Setting Move Log Reset

Digital input configuration

User Configuration lst [Digital input]

DIO Configuration v

Renewal
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® The commands that can be executed by the digital input signals are listed as follows.

Command list [Digital input]
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@ Select [Mapped ID: 11] Start Program and touch Select.

Command list [Digital input]

[Mapped ID : 11] Start Program

® [Mapped ID: 11] Start Program is displayed in the User Configuration list. Touch
the button of the target digital input port on the right window until the color turns
to green. Each time you touch, the color iterates red, green, and gray again. Green
means the function executes itself when the ‘on’ signal is input to the port, and red
means the function executes itself when the signal is ‘off. In this example, if a
digital signal is input to the selected port, Start Program will be executed. Touch

Renewal to save the entered settings.

Setting Mode

Bé @ mien @ ver |
I o — S

DIO Configuration

Set to default config
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When the message "Do you want to renew it?" appears, touch Yes.

Notification

Do you want to renewal it?

The message " Renewal is complete" is displayed. Touch OK.

Notification

Renewal is complete.
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In the same way, associate Pause Program and Resume Program with the proper
port of the digital input port to which the buttons are connected. Also, set the
color of each Digital input to green.

Setting Mode

setting

Digital input configuration
nfiguration list [Digital input]

[Mapped i 11] Start Program
[Mapped d:13] Pause Program

[Mapped d: 14] R

DIO Configuration AV 4

Delete Renewal

Set to default config

Digital input configuration
User Configuration st [Digital input]

{Mapped d: 11] Start Program

A\

{Mapped d: 13] Pouse Program

[Mapped 4 14] Resun

DIO Configuration AV 4

Renewal

Set to default config ol
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When the message "Do you want to set current DI configuration to connected

robot?" appears, touch Yes. Now, digital input setup is completed.

Notification

Do you want to set current DI

configuration to connected robot?

* Digital ouput configuration

Using the digital output signal of the control box, the robot status is transferred to the

external device. The following robot states can be associated with any digital output

signal.
Map ID Command
11 isRobotReady
12 isEmergencyState
13 isCollided
14 isErrorState
15 isBusy
16 isMoveFinished
17 isHome
18 isZero
19 isinResetting
80 isDirectTeachingMode
81 isTeachingMode
82 isContyConnected
83 isProgramRunning
84 isProgramPaused
200-206 Servo On/Off (up to 7 axes)
211-216 Brake On/Off (up to 7 axes)
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The following is the setting screen for digital output configuration.

Back & oton @ view

Display registered
robot status list

DIO Configuration

Add

Setting menu - () T W W W S— —

Setting DO configuration
when the registered
robot status is true

Setting DO configuration
when the registered
robot status is false

Connect the signal line from the external device to the digital signal output terminal of

the control box as follows. We will configure the digital output signals so that the control

box can notify the status indicating whether the robot is stopped normally or in

emergency stop to an external device.

32CH DIO / 4CH AlD
1-10 11-20
24V Inputs 24V Tool Outputs (NPN)
DLt D2
3 L4
DL D6
o7 K]
-24V_System 10_COM
31-40 The flow .41-50
24V Inputs 24V Digital Outputs(PNP)
of current
0| @ @ o 86 @ |no2
oLt | @ @ [oe s @ @ |00
| @ @ [on O O |ns
os | @ @ |os (5 X7 J LK
o | O @ Jooom O @ )ocon
X85
DI#1

External 1/0O
Module

21-30
5V Inputs/Outputs
5V_D0_1 9 o 5V_D0_2
V003 @ @ |svDoos
oL | @ @ | 5o
sios| €@ @ | svons
covsv | O @ | v

X81

51-60

Analog Inputs/Output (0-10V)
RS5=485

Al @ @ Ao
| @ @ [n2
10_com| @ @ | shield_Rs-4s5
+5V_Rs-485 | @ @ |Rs-4850-
com_ps~4g5 | @ € ) rs-sa5_0:
Xs2
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@ Touch the Digital output configuration at the top.

Setting Mode

(&) option Q) view

User Configurati

DIO Configuration v

Delete Renewal

Set to default config

@ Touch Add at the bottom to add the robot status to be associated with the digital
output signal.

Setting Mode

Setting

Digital output configuration

User Configuration outp tput signal [On state]

DIO Configuration AV 4

Renewal
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® Robot statuses that can be associated with the digital output signals are listed as

follows.

Robot status list [Digital output]
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@ Select [Mapped ID: 11] isRobotReady and touch Select.

Robot status list [Digital output]

[Mapped D - 11] isRobotReady

® [Mapped ID: 11] isRobotReady is displayed in the User Configuration list. Set the
digital signal output port in the OnState, which generates ‘on’ signal when the
specified robot status is true. If necessary, the digital output signal port can be set
in the OffState, generating ‘on’ signal, when the specified robot status is false.
When the robot is waiting in normal state, the digital signal is delivered to the
external device with the selected ports. Touch Renewal to save the entered settings.

Setting Mode

) option D View Lagl eouee Y& Prograr

Back

utput

Digital output sign

DIO Configuration

Set to default config
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When the message "Do you want to renew it?" appears, touch Yes.

Notification

Do you want to renewal it?

The message "Renewal is complete.” is displayed. Touch OK.

Notification

Renewal is complete.
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Just in the same way, you can associate the emergency stop status of the robot
with the any ports of the digital output terminal connected to the external device.

Setting Mode
> program 7 setting
Digital output configuration
Digital output signal [On
IMapped id : 11] isRobotReady

T

Digital output signal [Off state]

DIO Configuration AV 4

Delete Renewal

Set to default config

Setting Mode

Back & option Q) View & Program ageh  setting Move Log Reset

Digital output configuration

User Configuration list [Digital output] Digital output signal [On state]

Mappod i 1] bosiendy W —— [ W S ——

fon]

Digital output signal [Off state]

DIO Configuration A4

Delete Renewal

Set to default confi
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When the message "Do you want to set current DO configuration to connected

robot?" appears, touch Yes. Now digital output setup is completed.

Notification

Do you want to set current DO

configuration to connected robot?
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6.2 Options
There are Conty-related settings and settings for the manufacturer's service engineers provided.
Touch Option in the top menu bar.

G Man {8} 0o n QD View @ "em’ & Program g setting Move Log Reset
B ——— . < U

There are the following options available.
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Viewer Rotation Option

It permits the viewpoint rotation of the three-dimensional renderer displayed on the Conty. You

can view the virtual robot model in Conty from a custom viewpoint by rotating it about the axes.

@ In the list of options, touch Viewer rotation option.

@ The default axis of viewpoint rotation is the Z axis, and you can change it by touching the
desired axis as follows.

Viewer rotation option

ALL
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Gain tuning

It sets the control gains and the collision detection threshold for the internal motion controller.

@® Touch the Gain tuning in the Option list.

@ Three options are provided in Gain tuning window as follows.

Gain tuning m

¢ Manual tuning

This setting is for service engineers and is not available to general users.

. Automatic tuning [Collision threshold]

Conty will automatically find and set the appropriate collision detection threshold for

your program.

. Initialization [Collision threshold]

The collision detection threshold is reset to the factory default value.
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® In the Gain tuning list, touch Automatic tuning [Collision threshold]. Automatic tuning
[Collision threshold] is used when the default collision detection threshold does not handle
collisions successfully for current movement. For example, this automatic tuning is used when
collision detection happens falsely in movement with no actual collision, e.g. if a heavy tool
is attached to the robot, the exact mass and the center of mass of the tool is not known, or
if the speed and the direction change of the motion are so severe.

Gain tuning m

@ In the Collision detection auto tuning manager window, touch the arrow in the right of the

program field.

Calculation region

Joint & Task space

Start auto tuning Stop auto tuning
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® Select the program for which you want to set a new collision detection threshold and touch
Load data.

272 IjI JSON) BJAE m

® Choose the precision level of the collision detection threshold from Low, Medium, or High

in Precision menu.

Collision detection auto tuning manager

Program

auto-tuning-test

Joint & Task space

Start auto tuning Stop auto tuning

The higher the precision, the closer the collision detection threshold is set to the torque
generated by the robot motion, so that minute collisions can be detected. However, collision
detection is optimized for the motion in the program, so the collision may be detected
frequently if the robot motion is different from the programmed motion that was used to

calculate the collision detection threshold.
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@ Select the motion type in Calculation region menu to apply the collision detection threshold.

Collision detection auto tuning manager

Program

auto-tuning-test

Pecision

Middle

Joint & Task space

Start auto tuning Stop auto tuning

If you select the joint space, it calculates the collision detection threshold that applies to all
jointMove used within the program. On the other hand, the task space will calculate the
collision detection threshold that applies to all frameMove. Select joint & task space to
recalculate the collision detection threshold, which will be applied to all jointMove and

frameMove.

When all settings are complete, touch Start auto tuning.

Collision detection auto tuning manager

Program

auto-tuning-test

Middle

Joint & Task space

Start auto tuning Stop auto tuning
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©® Check the warning message and touch Start auto tuning.

Warning

Warning

When you start collision detection auto tuning,

-Motion registered in current program is executed is sequentially.
~Motion speed is automatically increased duting program run(Min-)Max)
~Collision detection does not work.

(Check the collision elements around robot and secure safe distance from robot.)

Do you want to start collision detection auto tuning?

R sy
Start auto tuning =

Warning

When the auto tuning for collision detection starts, the motion programmed in
the program is executed sequentially, and is repeated five times with increasing
speed automatically for every iteration. During tuning the collision detection
function does not work temporarily, so it is necessary to proceed tuning without
any colliding objects around the robot, and not to approach the robot while it

is in progress.

If you want to stop the robot operation while the auto tuning is running, touch Stop auto

tuning.

Collision detection auto tuning manager

Program

auto-tuning-test

Pecision

Calculation region

Start auto tuning Stop auto tuning —: ¢
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When all necessary actions for auto tuning are completed, the automatically computed
collision detection threshold is displayed as follows. After confirming the value set for each

joint, touch Apply.

Collision detection auto tuning result

JTorque Base 66.7416
J Torque Tangent : 0.0000
T Torque Base : 74.8122
T Torque Tangent : 43210

T ConstVel Torque Base:  57.0166

T ConstVel Torque

9539
Tangent : 16953

Error Base : 0.0020

Error Tangent : 0.0028

Apply -: ¢ Cancel

If you want to reset the automatically calculated collision detection threshold to the factory

defaults, touch the Initialization [Collision threshold] in the list of Gain tuning as follows.

Gain tuning

Caution

Using automatically calculated collision detection threshold can cause frequent

Caution collision detection in motion other than those used in the user program. In this
case, reset the collision detection threshold using Initialization [Collision
threshold].
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Language
It sets the language displayed on the Conty. We currently support three languages: Korean, English

and Chinese. Conty will close in order to apply language change.

@ Touch Language in the list of options.

@ Select one of the following languages for your preference.

Language option
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® You must restart Conty in order to use the selected language. When the warning message

"Do you want to use selected language?" is displayed, touch Yes.

Warning

If you want to change language,
You should restart application.
Do you want to use selected language?

@ Upon the message "It's changed. Application will be terminated.” touch OK to close Conty.
Restart Conty.

Notification

It's changed

Application will be terminated.
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® If you run Conty again, the language is changed and shown as follows:

option  §D) View @ '*' ?- Program 4} Setting
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Save Home Position
It sets the current position as the home position. The home position of the robot is usually used
as the starting or ending position of the task, or it is the position where the robot returns when

an error occurs. You can specify your home position according to the purpose.

@ Use direct teaching or jog move to move the robot to the desired position, then touch Save
home position in the options list. Refer to Section 4.2 Basic Operations for details on manual
movement of the robot.

®@ Touch Yes upon the message "Do you want to register current robot status to home

position?".

Notification

Do you want to register
current robot status to home position?
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® If your home position changes normally, you will see the message "Home position was
registered.” Touch OK. You can confirm the changed home position by the home command.

Refer to Section 4.2 Basic Operations for a description of the home command.

Notification

Home position was registered.
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Screen Lock
It configures the setting for Conty's lock screen. The lock screen is provided to prevent
unintentional user inputs. Lock screen setting allows you to set the time to lock the normal Conty

user screen, or even to disable lock screen, if necessary.

@ Touch Screen lock from the list of options.

@ Select either On or Off option. For On, you can enter the time in seconds to lock Conty screen.

Touch Set to complete the setting.

Screen lock setting

= il
el 120
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® The following shows the screen locked. In the locked screen, all user input is disabled. To

release the lock, touch the arrow on the bottom right and slide to unlock.
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Application Information

It displays the information on the product currently in use.

@ Touch Application information in the list of options.

Option

@ The software version is displayed with the model name of the product you are using, as
follows. If the control box is connected to the network, its IP information is also displayed.
Note that Conty application and the control box software should have the same version in

order for the robot to run normally.

Application information

Robot : NRMK-Indy7 (S/N : P11833107004)

Conty SWversion:2.3.0[2019.08.16]

Indy SWversion:2.3.0[(2019.08.16]

ControlBox IP:192.168.0.34
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Reboot
Reboot is one of the recovery functions that shuts down and restarts the control system. Upon
rebooting the robot arm is reconnected to the control box as the motor is powered off and back

on.

@ Touch Reboot in the list of options.

Option m

@ Select Yes upon the message "Do you want to reboot the running Indy S/W?"

Reboot

Do you want to reboot

the running Indy S/W?
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® The endtool indicator turns off the light and the system reboots. At the same time Conty

moves to the start screen automatically when communication is terminated.

conTs

Smart Teach Pendant

[EMG event : Hard reset done]
Local Robot reboot is start. USB

Connect Connect

Wi-Fi
Connect

@  After approximately two to three minutes, the endtool indicator is flashing in red. Soon, it
changes to red or green depending on the startup mode setting and the robot is recovered.

® Connect the robot again from Conty’s start screen.
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Motor Status

It displays information on the current status and error code of each joint motor.

@ Touch Motor Status in the list of options.

@ In the alarm message “Do you want to check motor status?” touch Yes.

Check motor state

Do youwant to check

motor state?

o,
’

287



M neuromexa 06 | Settings

® As shown below the left column shows the current motor status, and the right column shows

the detailed error code, if any.

Check motor state

No Status word Error code

joint-1 Power on [0x0237) [0x0000]
joint:2 Poweron [0x0237] [0x0000]
joint-3 Power on [0x0237] [0x0000]
joint-4 Power on [0x0237] [0x0000]
joint-5 Power on [0x0237] [0x0000]

joint-6 Power on [0x0237] [0x0000]

The error codes imply the following message.

error code message
0x2310 Over-current occured (rebooting required for restarting)
0x3110 Too high voltage input to the motor (normal: 48V, exceeding 63V)
0x3120 Too low voltage input to the motor (normal: 48V, lower than 41V)
0x3210 Too high voltage input to the driver (normal: 48V, exceeding 62V)
0x3220 Too low voltage input to the driver (normal: 48V, lower than 40V)
0x7310 Overspeed in the driver (automatic recovery)
OxFF10 Encoder battery is discharged (replacement required)
OxFF11 Encoder generates alarm continuously (maintenance required)
OxFF20 Too high voltage input to the driver (normal: 5V, exceeding 5.5V)
OxFF21 Too low voltage input to the driver (normal: 5V, lower than 4V)
OxFF22 Too high voltage input to the driver (normal: 3.3V, exceeding 3.6V)
OxFF23 Too low voltage input to the driver (normal: 3.3V, lower than 3.0V)
OxFF24 Too high voltage in the gate driver (exceeding 13V)
OxFF25 Too low voltage in the gate driver (lower than 9V)
OxFF31 Damaged channel U in the low-side MOSFET
OxFF32 Damaged channel V in the low-side MOSFET
OxFF34 Damaged channel W in the low-side MOSFET
OxFF39 Damaged channel U in the high-side MOSFET
OxFF3A Damaged channel V in the high-side MOSFET
OxFF3C Damaged channel W in the high-side MOSFET
OxFF3F Overcurrent occurred due to damaged MOSFET (maintenance required)
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7 Trouble shooting

7.1 Message display mode
Information on major events that occur while the robot is running can be checked by messages
displayed on Conty. There are two types of messages showing information: pop-up messages

asking for user’s confirmation and instant messages disappearing automatically.

Pop-up Messages

It displays the message in the center of the screen until you confirm.

[EMG event : accesss to singularity position]

It's a singularity status.
Impossible to task move.

Instant Messages
It displays the message in the center of the screen and disappears automatically after a certain
period of time.

Waypoint Edit Mode

Back ) option D View doil 2 3 ’ @ setting Move Log Reset

Jog Option : Smooth

[EMG event : Soft reset done]
Status reset complete.
Joint move
ql
U

q2 -40.34 (deg)
) radiius : 15.00
727.71 (mm)
13.64 (deg)
) -0.00 (deg)

- velocity level : 5 -153.31 (deg) 180.00 (deg)

¥

0.00 (deg) 0,00 (deg)
'
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7.2

Message Type

The messages are largely classified into the alarm messages displayed upon detection by safety

settings during operation, and status messages informing the user of the change of the robot

states and the result of command execution performed by the robot.

Alarm Messages

In any occurrence of a situation that violates the safety setting during operation, the robot stops

all operations with robot state change from normal to abnormal. Then, a pop-up message is

displayed on Conty to inform the user of the current situation. These alarm messages include:

Type Message Additional info
Emergency Stop emergency stopped
Collision collision detected joint positions/torques
Position limit joint travel limit violated joint/task position
Velocity limit joint velocity limit violated joint position/velocity

Motor State Error

motor error

joint position, motor status

Torque limit

joint torque limit violated

joint positions/torques

Connection lost

EtherCAT connection lost

the number of slave drivers

Position error

next joint position calculation error

joint positions

Endtool emergency

emergency requested from the endtool

Singular

reached singularity position

Over current

over-current occurred

joint positions,

Access to position limit

approaching joint travel limit

joint/task position

Access to velocity limit

approaching joint velocity limit

joint position/velocity

Access to singularity position

approaching singular regions

Access to torque limit

approaching joint torque limit

joint positions/torques

Motor firmware error

motor state error

joint positions, error code

Over heated

over-temperature occurred

joint positions, temperature

Fail to read robot spec failed to read robot spec file file type
Reset failed reset command failed
Reset refused refuse to reset command cause
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Status Messages

Status messages are displayed either as a pop-up message or an instant message depending on

the robot status or the execution result of the command. These status messages include:

type message message mode
Soft Reset soft reset requested instant message
Hard Reset hard reset detected instant message

Soft reset done

soft reset done

instant message

Hard reset done

hard reset done (system restarted)

instant message

Configuraiton update failed

configuration update failed

pop-up message

Move finished

motion completed

instant message

Move canceled

motion canceled

pop-up message

Move failed

motion failed to start

pop-up message

Emergency stopped

motion stopped due to emergency

pop-up message

Singular stopped

motion stopped due to singularity

pop-up message

Program executing failed

program execution failed

pop-up message
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7.3

Recovery

When an alarm message is generated during operation, the robot changes its state from normal
to abnormal, and it stops all operations. Also, if the cause of the alarm is not removed, the robot
will not perform any other commands. Therefore, in order to restart the robot properly, the user

must check the cause of the alarm, remove, and repair it by proper procedures.

Robot Status
Current robot status can be retrieved in real time from Conty's status bar and can be one of three

status: normal, abnormal, and recovery, as shown below.

Waypoint Edit Mode

Waypoint Edit Mode  [Restting] '

R Set

t

Aa

Waypoint Edit Mode
g.a Program .,9} Setting

71 lradius:0.00 deg] Jog Option : Smooth

p2 [radius : 0.00 deg)
Task

RENEEN

p3 [radius: 0.00 deg] Renewal

. Normal

All functions of the robot are readily available and Conty displays [Ready] in green in

the status bar.

. Abnormal

The robot will not be able to operate and Conty will display [Emergency: Alarm Type]
in red in the status bar. Proper recovery procedure is required to operate the robot

normally again.

. Recovery

Conty displays [Resetting] in magenta in the status bar while recovery procedure is in
progress. In the recovery status, any operation of the robot on Conti is not available.
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Logging
All messages generated during operation of the robot can be checked through the logging

function. Here's how to check your logs:

@® Touch Log in the top menu bar.

2019.04,0410:38:25 [category : 0, type - 92, argint : 0,0,0] [EMG event : Soft reset done] Status reset complete,

2019.04.0410:38:18 [category : 4, type : 303, argint : 5,13,0] [Control Event : Jog Move : fail livered moticn working is failed. Emergency state.

2019.04.04 10:38:18 [category : 4, type = 303, argint : 5,13,0] [Control Event : Jog Move : failed] Delivered motion working is failed. Emergency state.

2019.04.04 10:38:18 [category : 4, type : 303, argint : 6,0,0] [Centrel Event : Jog Move : emergency stopped] The working pped because ofan g situation.
2019.04,04 10:38:18 [category : 0, type: 5, argint : 1,-631,8] [EMG event : torque diverse] Control torque of No. 1 joint (631,00 Nm) is out of range (-400 ~ 400),
2019.04,04 10:37:20 [category : 0, type: 92, argint : 0,0,0] [EMG event : Soft reset done] Status reset complete.

2019.04.04 10:36:07 [category : 0, type - 92, argint : 0,0,0] [EMG event : Soft reset done] Status reset complete.

2019.04.04 10:35:35 [category : 0, type : 14, argint : 5,0,0] [EMG event : accesss to singularity positi 's a singularity statu: ible to task move.

® Log information is recorded in chronological order. Use the A / ¥ buttons to browse the

page to find the log that occurred at a specific time.

® Select a log information and touch Magnifier button to see detailed information.

Log Information

[category : 0, type : 92, argint: 0,0,0
] [EMG event : Soft reset done] Status res

et complete.

293



Rneuromexa 07 | Trouble shooting

Reset

Reset function is a procedural function for returning the robot status from abnormal to normal.
Reset is carried out only in abnormal state and it is executed by pressing Reset located on the
right side of the top menu. This reset function is performed by selecting automatically one of the
following two methods according to the alarm type.

Program Mode

- variables

Edit Joint move [Velocity]

Convert to ‘Frame move'

First waypoint Last waypoint

Hold to

. Soft reset

After five to ten seconds around without any change, the robot state will be restored to

normal state by software reset.

e Hard reset
The motor power and the endtool indicator are turned off and restarted while the
control box power remains on. It may take about two to three minutes. As the endtool
indicator flashes red, the motor power is sequentially supplied and the brakes are

released at the same time and the motor is restored to the normal state.
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Reboot

Reboot is a function that terminates and restarts the system control software necessary for running
the robot. This process is the same as a hard reset. If the robot cannot be restored to normal state
even though the reset function has been executed, you can enforce the robot to reboot in the

following order.

@ Stop the program that is running.

Program Mode [paused]

- Program
~ configuration

- variables

Edit Joint move [Velocity]

Convert to ‘Frame move' Convert to ‘Time"

First waypoint Last waypoint

wait for

wait for [digitalinput]

‘ Hold to

Move
- =

@ Touch Option in the top menu bar.

Program Mode [stopped]

User Commands

User command fist
Basic Commands

Save to default program

vait

wait for

vait for [digitalinput]
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® Select Reboot in the option list.

@ Upon the alarm message "Do you want to reboot the running Indy S/W?", touch Yes.

Do you want to reboot

the running Indy S/W?
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® The endtool indicator turns off and the system initiates rebooting. Then, Conty disconnects

communication and moves automatically to the start screen.

: Local [EMG event : Hard reset done]
Connect Robot reboot is start

®  After two to three minutes, the endtool indicator will be flashing red. Then, it turns to red or

green depending on the startup mode setting, which indicates that the robot status is restored.

@ Connect the robot again from the Conty start screen

297



Rneuromexa 07 | Trouble shooting

7.4

Troubleshooting

There may be situations where additional procedures are needed for recovery from a major alarm,
and one still cannot operate the robot after proper reset or reboot. Then you have to apply the
following troubleshooting case by case.

Singularity
This problem occurs when approaching singularity region during robot operation using task jog

by a user or task move in program.

¢ Occurrence of singularity while using task jog mode

[EMG event : accesss to singularity position]

It's a singularity status.
Impossible to task move.

¢ Occurrence of singularity during program execution in task move

[EMG event : accesss to singularity position]
It's a singularity status.

Impossible to task move.
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If the robot is stopped due to singularity, it can be recovered to normal by using recovery function.
However, there are some cases where the robot cannot escape from the singularity region or it
stops repeatedly due to the same alarm by attempting to move toward the singularity region over

and over.

In these cases, the robot must be moved away from the vicinity of the singularity region by direct
teaching or joint jog. If singularity issue happened due to the program, the frameMove causing
this alarm should be changed to jointMove, or some waypoints can be added to detour the

singularity region.
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Joint Travel Limit

This is a problem that occurs when direct teaching or jog operation drives the robot beyond the
allowable movement range of each joint.

Note that in direct teaching mode the allowed joint travel range is shrunk by 10 degrees at both
boundaries of the actual physical travel range. For example, as the actual permissible range of
motion for joint 6 is -215 degree to +215degree, it is limited to -205 degree to +205 degree in
direct teaching mode. Upon exceeding this range during operation, direct teaching mode is
automatically deactivated with the following alarm message and the robot stops. Even in this case,
the user can still operate the robot using jog function.

[EMG event : access to position limit]
No.5 joint position limitation is approached. (~205.00 deg)

(Can't use direct teaching mode.)

In jog mode, if the user drives the robot out of the allowable range during operation, the robot

status changes to abnormal with the following alarm message.

Warning

Joint position is over limit.
Please move to safety position.

('Reset’ on top bar)

300



Rneuromexa

07 | Trouble shooting

Now you need to apply the recovery function to restore the state of the robot to normal. Touch

Reset in the upper right corner.

Joint move

Ref

Waypoint Edit Mode

Renewal

-0.00 (deg)

Setting
'

- blending option -15.03 (deg)
1
-90.07 (deg)
0,01 (deg)
|

~75.00 (deg)

454.20 (mm)

~186.95 (mm)

415.42 (mm)

~179.93 (deg)

0.07 (deg)

35.02 (deg)

Jog Option :
Joint
1st joint iq1]
2nd joint [q2]
3rd joint [q3]
4th joint [q4]

5th joint [qS]

Then, those joints that are out of the physical joint travel range return automatically toward inside

the feasible range with two degree margin. Upon normal completion of the automatic return the

following instant message is displayed and the robot state gets restored normal.

Waypoint Edit Mode

Joint move

& option D View

H pose S

[EMG event : Soft reset done)
Status reset complete.

ql 0.00 (deg)
|

q2 -15.03 (deg)
) radius : 15.00 (aY |

q3 ~90.07 (deg)

- velocity level : 3 ~75.00 (deg)

(deg

-186.94 (mm)

415.36 (mm)

~179.93 (deg)

0.08 (deg)

33.00 (deg)

Jog Option : Smooth
Joint
1st joint Iq1]
2nd joint [g2]
3rd joint [q3]
4th joint [q4]

Sthjoint (5]
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Jamming

When the robot collides against the surrounding during operation, the robot tries to stop its
operation immediately after the collision detection function. In spite of all this happening in really
short time, the robot may have moved more due to the inertia of the robot and the finite time
necessary for deceleration, and the final stopped position may be different from the initial collision

position. Jamming between the robot and its surrounding causes a problem for this reason.

If there is a chance of secondary damage when the robot is restarted, e.g. the environment around
the robot is very narrow, you had better operate the robot by direct teaching, or if this cannot be
done due to any reason, you have to exert force by yourself to move the robot manually after
releasing the motor power and joint brake, instead of using jog move or program move. In
presence of significant jamming the robot is supposed to retract automatically due to the reaction
forces caused by the stiffness of the jammed objects. Refer to Section 4.2 Basic Operations and
Section 6.1 Robot Settings for details on how to operate the robot using direct teaching and
how to manually release the motor power and brakes.

Failure to Recovery to Normal State

Most problems that arise during operation of the robot can be recovered automatically by the
recovery function. Upon completion of the automatic recovery, an instant message and the status
bar at the top will show the results of the recovery. If automatic recovery fails, retry the recovery
function again. If you cannot recover the robot to normal even after repeated recovery attempts,
shut down the control box and Conty and restart them. If all these attempts failed to recover the
robot to normal, please apply for diagnosis and repair by our maintenance service procedure. For

details on how to apply, refer to Section 10.5 Service Guide of this manual.

The following additional information provided together with the service request enables faster

diagnosis and repair.

e Conty message captures
Conty connected to the robot is saving every message occurred during operation on
the log screen. Please capture this screen and send the image. For instructions on how

to capture the screen of your tablet, refer to the Tablet PC Manufacturer's Guide.

¢ Control box log files

All event messages and control data generated during robot operation are automatically
saved in the control box storage device as log files. Therefore, if it is hard to understand
the problem with only the log screen of Conty, you need to send the following log files.

For more information on importing log files, see Section 8.6 Managing Log Files.

® Log_mm_dd.txt
@ EventLog_mm_dd.txt
® EventBuffLog_mm_dd_hh_mm_ss.csv

Here, the suffixes after the file name mean months (mm), days (dd), hours (hh), minutes

(mm), and seconds (ss). This allows you to identify the instant creating the log file.
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8 Maintenance and Repair

Continuous maintenance is required in order to use all the functions of the robot normally and maintain

the optimal performance for a long period of time. Proper maintenance helps sustain product

performance and reliability, reduces maintenance costs, and extends the product life.

Maintenance must be carried out in accordance with all the safety instructions delineated in this manual

and be sure to check the latest operation manual in the Neuromeka website https://www.neuromeka.com/.

Furthermore, please contact the manufacturer for repair because it is handled directly by the manufacturer.

Never attempt to repair or disassemble the product yourself.

8.1 Inspection Items and Intervals

Inspection items and inspection intervals of the product should be decided with enough

consideration on the operational environment, e.g. loading condition. Inspection is usually carried

out on a regular basis such as routine inspection, quarterly inspection, and periodical inspection.

However, inspections should be made more frequently in the following environments: 1) with very

dusty and humid condition; 2) where there is a high probability of accidents due to vibration or

heat; 3) with longer operational hours with higher frequency or with severe loads.

Type Interval Objective Inspection items
dust, gas
- Operational environment  water, other liquids
Routine . environment and temperature, humidity
. . routinary . -
inspection alarm occurrence vibration, noise
- anomalies robot arm abnormal heat
abnormal movement
robot arm appearance
One or more - exterior and cable appearance
Quarterly ) )
) i times each mounting connector appearance
inspection " control box X
quarter condition connection sate
cooling fan noise, vibration
interior inspection
- deaning robot arm — -
) ] function inspection
- checking various — -
o One or more interior cleaning
Periodic ) . measurement -
) ) times every six filter cleaning
inspection values -
months . . control box  measurement of input power
- testing various
) voltage
functions
measurement of insulation resistance
IndyS/W
Upon software —
Conty application
Update occurrence of - product update -
various user manuals
events documents

Website notices
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8.2

Routine Inspection

Routine inspections usually consist of visual and auditory inspections to check any change from

normal states.

Inspection Interval

Routinary

Inspection Method

. Environment

Check for variations in dust, gas, rain, room temperature, humidity, etc.

Inspection item

Inspection method

dust, water, other liquids

Check whether there is dust and water around.

gas

Check whether you smell something different than usual.

temperature, humidity

Use a thermometer and a hygrometer to check the
ambient temperature and humidity.
Appropriate temperature is within 0 to 40 °C.

. Robot arm

Inspection item

Inspection method

vibration, noise

While repeating some motions, check whether noise or

vibration occurs in the motor or the reducer.

abnormal heat

Check if high temperature of 80 ° C or more occurs

around the motor.

abnormal movement

After moving the robot to the zero position, check
whether the zero tick at each joint to see if they are

aligned.

Check whether the robot arm or tool falls excessively

down when the power is turned off.
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8.3 Quarterly Inspection
Quarterly inspections deal with inspection items that can be checked even during robot operation,
and that must be inspected after by turning off the power. Be sure to disconnect the power cable
from the power socket when powering off is necessary.

Inspection Interval

One or more times quarterly

Inspection Method
*  Robot arm
Check the exterior appearance of the robot and keep the joint connection gaps with
frequent movements especially clean. Also, please check whether fastening condition of
every part is not loose due to the vibration continuously generated by the robot

operation.

Inspection item Inspection method

Check for contaminants such as dirt and dust.

Make sure that there is no foreign material at each joint.

o . Make sure that each joint is spaced in parallel, or at
exterior inspection
regular gap.

Make sure that the bolts exposed outside or the bolts

securing the base and the tool are not loose.

¢ Control box
Check the exterior appearance of the control box and the appearance of the connectors
and the cables connected to the control box. If necessary, check the control box for

noise or vibration.

Inspection item Inspection method

cable appearance Make sure that the wire sheath is not peeled off.

connector appearance  Check the connector for cracks or damage.

Make sure that no connectors are loose or disconnected.

connection status Make sure that the cable is not disconnected from every
connector.
noise, vibration Check for noise or vibration around the cooling fan.
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8.4

Periodic Inspection

In periodic inspection, inspections are made for the items that cannot be inspected during
operation or requires a lot of time to check, and it should be made even when the operational
state is good. Periodic inspection is mainly focused on cleaning parts and visual inspection of the
components, but some items require specialized knowledge. In case you need such inspections,

please contact the manufacturer.

Inspection Interval

Once per six months or year

Inspection Method
*  Robot arm
Check the interior state as well as the exterior appearance of the robot. As disassembling

the robot arm for some parts is required, consult with the manufacturer.

Inspection item Inspection method

After disassembling the joint cover, check the tightness of screws.

interior Measure the encoder battery voltage after disassembling the joint

cover. Replacement is required if the voltage is less than 3.2V.

Check whether the functions provided by Conty are all working well.

function Make sure that the robot is moving exactly to the position you specified

and that there is no vibration during movement.

¢ Control box
If dust accumulates inside the control box, overheating due to non-smooth air circulation
or static electricity may cause the product to malfunction or fail. Therefore, check the
inside of the control box and the air circulation system to remove dust. Also, make sure
that the cables connected inside are properly connected. When checking the control
box, be sure to turn off the power and disconnect the power cable completely from the

power socket before proceeding.

Inspection item Inspection method

o ) Make sure that there is no dust accumulated inside, and use a vacuum
interior cleaning
cleaner to remove the dust carefully.

) Make sure that dust is not accumulated on the filter, and use a vacuum
fitter cleaning
cleaner to remove the dust carefully.

Check the filter for damage.

filter replacement Check the period of use. For the replacement cycle, refer to Section 8.6

Parts Replacement Cycle.

input voltage Use a multimeter to measure the power supplied from the power

measurement distribution board. The normal range is within 100 to 240 VAC.

insulation resistance . . .
Refer to Section 8.5 How to Measure Insulation Resistance.
measurement
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8.5

How to Measure Insulation Resistance
A multimeter is required to measure insulation resistance. When checking, turn off the power and
disconnect the power cable completely from the power socket. Make a report after measurement

to check the variation in resistance value at each inspection.

Measuring Insulation Resistance in AC Input Stage

Measure the AC input terminal with the multimeter as follows.

AC220.L AC220.N

The normal range is as follows.

Inspection item Connection terminal Normal value
AC220.L — AC220.N 50 kQ or larger

AC power input AC220.L - F.G. 1 MQ or larger
AC220.N - F.G. 1 MQ or larger

Measuring Insulation Resistance in DC Output Stage

Measure the DC output terminal with a multimeter as follows.

The normal range is as follows.

Inspection item Connection terminal Normal value

DC48V - GND 10 kQ or larger

DC power output
DC24V - GND 700 Q or larger
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8.6 Part Replacement Period
In order to use the product safely for a long period of time, it is recommended that the following
parts be replaced within a specified replacement period. The life of each part may vary depending

on operating environment and conditions.

Normal period

Category Part name
2 year 7 year 10 year
power supply SMPS [ ]

power filter noise filter [ ]

fan control box cooling fan [ ]

battery encoder battery [ ]
relay [ ]
others circuit breaker [ ]
electric contactor [ ]

8.7 Update

Latest Software
The latest software can be found on the support page of the Neuromeka website
(https://www.neuromeka.com/). Use Conty to compare with the current version. Refer to Section

6.2 Options for software version checking using Conty.

Latest Documents
Customer support page at the Neuromeka website (https://www.neuromeka.com/) always provides

up-to-date information, and you can download the updated manuals and other documents.

BR Neuromeka X 4+

&« Cc #& https://www.neuromeka.com

Products Support

neuromexa

I Inquiry

Contact us

Robot as a Tool
soRobet as a Service
Rbbots for Every Workplace

Your first industrial robot for small and medium manufacturers

More
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8.8

Managing Log Files

The Neuromeka's robot automatically records all event messages and control data generated
during operation, and saves them as log files in the control box storage. These log files will be
automatically deleted from the oldest log files when they exceed the allocated capacity of the
control box's storage. Therefore, you may need to use Conty to copy the log files to an external

storage device or delete them if unnecessary. Here's how to copy and delete log files.

@ Tap the upper left corner of Conty start screen five times consecutively.

Local

Connect

@ An instant message "Maintenance mode is enabled." is displayed in the center of the

screen, and the maintenance button that was hidden appears at the corner.

Maintenance mode is enabled.
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® Touching the maintenance button, the pop-up dialog requiring password input appears as

follows. Enter the password provided by the manufacturer in purchasing and touch OK.

Notification m

Please enter the admin password.

@ On the next Maintenance Service screen, touch Log.

Select maintenance service.

SW Update

310



Rneuromexa 08 | Maintenance and Repair

® Connect the control box to the Conty tablet with a USB cable.

®  Touch Disconnected in the top right corner to establish connection.

It progress download and update of SW.

Download to
Conty Storage

Start Update
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@ If the communication between Conty and the control box is properly connected, the upper

right display changes from Disconnected to Connected. Touch Getting Log on the left.

It progress acquiring and transferring of log data.

Getting Log Sending Log

a1,
’

In case that Conty and the control box is not normally connected, the following alarm message

will be generated. Check the USB cable connection and try again.

Notification

Disconnected.

Click on the connect button in the upper right corner
to change to connection status.
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The log files stored in the control box storage can be browsed in Conty as follows and can

be deleted or copied to the storage on the tablet.

Please select a log file to store in Conty.

t 3

Log_12_11.txt

Log_11_28:txt

Sort by name

Log_11_27.txt

Deselect All

Download all
to Conty

Download to
Conty

Delete selected Log

* Log file list
Conty displays information on all the log files. Touch a log file to select it, and touch

it again to deselect it. Multiple selection is also supported.

Please select a log file to store in Conty.

t 3

Sort by name

Deselect All

Download all
to Conty

Download to
Conty

Delete selected Log
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* Log page browse
Touch the upward or downward arrow in the top right corner to browse the previous

or the next log page.

Please select a log file to store in Conty.

Log_12_11.4xt

Log_11_28.txt

Sort by name

Log_11_27.txt

Deselect All

Download all
to Conty

Download to
Conty

Delete selected Log

*  Sort by name

All log files are sorted by names, that is in alphabetical order.

Please select a log file to store in Conty.

Log_12_11.txt
Log_11_28:txt
Log_11_27.txt Sort bypa me

Download all
to Conty

Download to
Conty

Delete selected Log
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Log_12_11.4xt

Log_11_28.txt

Log_11_27.txt

Log_12_11.txt

Log_11_28.txt

Log_11_27.txt

Deselect All

All selected log files can be deselected.

Please select a log file to store in Conty.

Download all to Conty

t 3

Sort by name

Des_glp,ct All

Download to
Conty

Delete selected Log

One can copy all the log files to the tablet's storage. The storage folder in the tablet

is Tablet » Conty » log.

Please select a log file to store in Conty.

td

Sort by name

Deselect All

Download all

Delete selected Log
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*  Download to Conty

Only the selected log files are copied to the tablet's storage. They are copied into
the folder on the table, i.e. Tablet » Conty » log.

Please select a log file to store in Conty.

t 3l

Log_12_114xt

Log_11_281xt

Sort by name

Log_11_27.txt

Deselect All

Download all

Download to

*  Delete selected Log

It deletes all the selected log files from the control box storage.

t 3l

Please select a log file to store in Conty.

Log_12_11.txt
Log_11_28.txt

Sort by name

Log_11_27.txt

Deselect All

Download all
to Conty

Download to
Conty

Delete s_gLe’cted Log

Caution

The log files are permanently deleted from the control box storage. Please be

Caution careful in using it because the deleted files cannot be recovered.
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8.9

Transferring Log Files

The log files copied to the log folder of Conty tablet can be transferred to our service team more
easily if you make use of Conty's log transfer function. Note that the maximum size of the log files
that can be transferred is 20 MB, and this function can be used only in an environment with

wireless internet.
To use the log transfer, follow the following steps.

@® Connect your tablet to Wi-Fi.

1“\

@ On the Conty’'s start screen, tap the upper left corner five times consecutively as follows.

USB
Connect
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® An instant message "Maintenance mode is enabled." is displayed in the center of the screen,

and the maintenance button that was hidden appears at the corner.

conNnTs

Smart Teach Pendant

Local Maintenance mode is enabled. USB

Connect Connect

Wi-Fi
Connect

@ Touching the maintenance button, the pop-up dialog requiring password input appears as

follows. Enter the password provided by the manufacturer in purchasing and touch OK.

Notification

Please enter the admin password.
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® On the next Maintenance Service screen, touch Log.

Select maintenance service.

SW Update

® Touch Sending Log.

It progress acquiring and transferring of log data.

Getting Log Sending Log

o
’
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@ The log files copied to the tablet's storage are displayed. Select the log files you want to

transfer and touch Send at the bottom right. Multiple selection is supported.

It can transmit log files in Conty.

ILog_12_11.xt [195.793KB]
0g_11_28.txt [2,017.358KB)

0g_11_27.1xt [321,595KB]

The screen will automatically move from Conty to Google email service. The selected log files
are automatically attached to the email. After completing the email with proper contact
information, including your e-mail address and specific inquiries for support, the user should
touch Send in the top right corner of Google email service.

< Compose
From  nrmkfoundation@gmail.com

To quhee jung@neuromeka.com

[CompanyName] Log files

log files
Log_11_27.6¢t Log_11_28.txt
B % x B3 x
Log_12_11.txt
B =% X
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9 Certification

9.1

TNK A4 01,01 pet

Machinery Directive

TuV NORD

Certificate
of conformity with the following
European Directives

Registered No.:

K11578/M18

Machinery Directive 2006/42/EC

Reference of applicant Date of application File reference Test report No- Date of issue

- 01.08.2018 KP-18-440 K10995/M18 10.08.2018

This is to certify that the following products comply to the essential requirements (Annex 1) of the above
mentioned European Directive and the following standards, taking into account the German national
deviations:

Product: Collaborative Robot
Type designation: Indy7

Applicant: NEUROMEKA
5th Floor, 859, Eonju-ro, Gangnam-gu, Seoul 06023, Korea

Standard(s): EN ISO 12100:2010
EN 60204-1:2006 + A1:2009
EN ISO 10218-1:2011

This Certificate of conformity is based on the evaluation of samples of the product. It does not imply an
assessment of the production and it does not permit the use of a mark of conformity or of a safety mark
of the TUV NORD CERT. The holder of this certificate may use this Certificate together with his EC-
Declaration of Conformity.

N 7 )

TUV NORD Korea Ltd.
Tel.: +82-2-2188-0070
Fax: +82-2-556-3065
E-mail: tnk@tuv-nord.com

[ 4
Certification Body for Product Certification

c € The CE marking can be affixed on the product if all relevant and effective Directives are complied with. c €
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9.2 Electromagnetic Compatibility Directive

TUV NORD

Certificate
of conformity to the following
European Directives

Registered No.:

K11579/E18

Electromagnetic Compatibility Directive 2014/30/EU

Reference of applicant Date of application File reference Test report No: Date of issue

- 01.08.2018 KP-18-441 K10996/E18 24.08:2018

This is to certify that the following products comply with the essential requirements (Annex 1) of the above
mentioned European Directive and the following standards:

Product: Collaborative Robot
Type designation: Indy7
Applicant: NEUROMEKA
5th Floor, 859, Eonju-ro, Gangnam-gu, Seoul 06023, Korea
Manufacturer: Same as above
Standard(s): EN 61000-6-4:2007 + A1:2011

EN 61000-6-2:2005

This Certificate of conformity is based on the evaluation of samples of the product. It does not imply an
assessment of the production and it does not permit the use of a mark of conformity or of a safety mark
of the TUV NORD CERT. The holder of this certificate may use this Certificate together with his EC-
Declaration of Conformity.

N /L )

TUV NORD Korea Ltd.
Tel.: +82-2-2188-0070
Fax: +82-2-556-3065
E-mail: tnk@tuv-nord.com

CA"lcan‘on Body for Product Certification

c € The CE marking can be affixed on the product if all relevant and effective Directives are complied with. c E

1K A4 01.01 pot
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10 Warranty

Neuromeka warrants the quality of its products in accordance with the provisions of this warranty.

10.1

10.2

10.3

104

Quality Guarantee
To protect the interests of customers who purchased our products, Neuromeka guarantees fixing
those defects due to production of manufacturer error or damage free of charge during the

warranty period set forth in this warranty.

Warranty Period

Neuromeka guarantees the quality of the product for twelve months from the date the customer
purchases or the product is provided. However, if the contract date differs from the delivery date
(date of completion of installation trial operation), the delivery date is the base. If the product is

exchanged for a new finished product, the remaining warranty period applies to the product.

Warranty Service

Neuromeka provides the following warranty service during the warranty period.

Repair or Exchange Free of Charge
* In the event of a defect in the product under normal use during the warranty period from
the date of purchase, the product will be repaired or exchanged free of charge.

e All services will be handled by the end-sales dealer.

Warranty Invalidation

The warranty becomes invalid in the following cases:

*  Any disassembly or modification of the product

*  Use of non-genuine parts or software, not provided by the manufacturer

* Inadequate use, exceeding recommended payload, drop, submersion, shock, improper
environment and handling

*  Fault and negligence of the user

e  Exceeded consumable parts life

*  Expired warranty period

*  Natural disasters (fire, flood, abnormal power supply, etc.)

Limitations of Liability and Legal Notices
Neuromeka shall not be responsible or liable for any indirect, incidental, special, or consequential
damages, including but not limited to loss of revenue, loss of use, lost production, or damage to

other peripherals resulting from defects in the product.

323



Rneuromexa 10 | Warranty

10.5 Service Reception Guide

Neuromeka operates the following warranty service.

Service Hour
. Mon ~ Fri: 09:00 ~ 18:00 (Sat, Sun, legal holidays off)

Contact
. Phone: +82-70-8680-3958

. E-mail: sales@neuromeka.com

Application procedure
*  Download the C/S form from the homepage and fill it out.

*  Attach the completed form via email to sales@neuromeka.com.

C/S Form

Fyneuromexa

Customer Service

Please fill out the form below and write down your inquiry.

Company name

Address Company address and the address of product in use.

Department:
Title:

Person in charge | Name:
Contact:
E-mail:

Date of delivery:

Product Model name:
information Product $/N: Robot, CB (Please check the label on the product.)
Version information: Robot, Conty (You can check it in the Conty Option )
Your inquiry Please write down the details of your inquiry.

For product related issues, please attach pictures and videos for detailed description.

We will contact you soon.

Thank you.

324


mailto:sales@neuromeka.com
mailto:sales@neuromeka.com

Fineuromexa

Neuromeka Official Channal

Copyright © 2016-2022 Neuromeka All rights reserved

www.neuromeka.com



