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PREFACE 

Before installing this product, please read the user manual thoroughly. Please follow the 

instructions in the manual according to the installation procedure. The contents of this manual are 

based on the version of the manual when it was written, and the information about the product 

may have been changed without notifying the user in advance.   

If you are unsure about the requirements, recommendations or safety procedures described in 

this manual, please contact Rainbow Robotics. Some illustrations in this manual are intended to 

help you understand the concepts and installation of the system and may differ from actual 

products.  

 

 

 

Rainbow Robotics Inc. owns copyright and intellectual property rights on all contents and designs of this 

manual. Therefore, the use, replication, and distribution of Rainbow Robotics Inc. properties and 

materials without prior written permission is strictly prohibited and corresponds to Rainbow Robotics' 

infringement of intellectual property rights.  

 

User is solely responsible for any misuse or alteration of the patent rights of this equipment. The 

information contained in this manual is reliable.  

 

The information provided in this manual is the property of Rainbow Robotics Inc. and may not be 

reproduced in whole or in part without of Rainbow Robotics Inc.Śs consent. The information contained in 

this manual is subject to change without notice. This ma nual is an original instruction. For more information 

onrevising the manual, please visit the website ( www.rainbow-robotics.com ). 

 

 

ě"Tckpdqy"Tqdqvkeu"Kpe0"Cnn"tkijvu"tgugtxgf 

 

 
  

http://www.rainbow-robotics.com/
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CHAPTER 1. INTRODUCTION 

1.1 RAINBOW  QNANSHBRŝ COLLABORATIVE ROBOTS 

The RB product line from Rainbow Robotics is a series of collaborative robots. The RB series is 

designed to be easily accessible and usable to anyone, such as laymen or enthusiasts. The RB 

series is specialized to perform regular, continuous, and repetitiv e tasks in small and dense human 

environments across various fields without any additional safety devices. The RB series provide 

robotic solutions to increase productivity for your business.  

 

Â Intuitive usability : It is easy to set up and operate an RB robot unit. Experts and 

nonexperts alike can use it effectively through the intuitive visual User Interface (UI) 
configuration.  

Â Convenience and safety : The RB series has external and self-collision detection 

systems, which minimize accidents and injuries while providing a safe work environment for 
the operator. 

Â Space efficiency : An RB unit can be applied to all types of production lines regardless of 

space. It may be used in many different environments due to versatile configurations that 
allow it to be installed on a variety of surfaces.  
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1.2 SYSTEM CONFIGURATION 

The system configuration of an RB is illustrated in the figure below.  

 

 

[ Stand-type control box system configuration  ] 

ɂ The product images are for illustrative purposes only, and the appearance may vary 

depending on the product specifications.  

 

Â Robot Arm : The Robot Arm is an industrial collaborative robot that can be used for 

repetitive routine tasks, carrying small objects, or assembling parts. It can be used with 

various third -party robotic grippers as well as various types of tools.  

Â Control Box : The Control Box controls the movement of the robot arm based on user 

programs contained on the Teach pendant/tablet PC. Digital and analog input/output 

ports are available for connecting various devices and tools.  

Â Estop/Jog Interface (for stand -type control box):  With the emergency stop switch, 

the robot operation can be stopped. It comes with simple program flow control buttons 

such as Play/Stop. 

Â Teaching Pendant/Tablet PC (optional) : The Teaching Pendant/Tablet PC is an 

external device on which a user can create programs and operate the system. It is used 

to setup, program, and teach certain postures to the robot arm.  
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The components of the provided robot system are as follows, and a total of two boxes 

are included.  

Â Robot Arm  

 

( ) The displayed item is an optional product.  

Robot 1 Robot Arm  1 EA 

Tool Box 2 Bolt, washer, wrench 1 SET 

(3) NSF model-specific tool ŕ Base fixing tool  1 EA 

(4) Tool I/O Cable  1 EA 

 

ɂ The NSF model -specific tool applies only to the components of the NSF model.  

ɂ The components listed in this manual may vary based on the robot specifications, and 

product images are for illustrative purposes only, so they may differ from the actual 

product.  
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Â Control Box  

 

( ) The displayed item is an optional product.  

System 

Components  
1 Control Box  1 EA 

Accessory 

Box 

2 AC Power Cable 1 SET 

3 Robot - Control Box Connection Cable  1 EA 

4 E-Stop/Jog Interface  1 EA 

5 Control Box Key  1 EA 

6 I/O Terminal Block (spare), Fuse  1 SET 

(7) Tablet, Short USB Cable, Long USB Cable 1 EA 

8 
Service Items Provided (e.g., USB, Velcro 

for securing external cables, etc.)  
1 SET each 

 

ɂ The appearance of the control box may change depending on the robot specifications.  

Items 
provided 

as freebies 
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ɂ It is recommended to use a 5m cable provided by the manufacturer for the AC power 

cable and the robot arm ŕ control box connection cable, and a cable under 3m provided 

by the manufacturer for the emergency stop/jog interface cable. For shielded LAN cables,  

I/O port connection cables, USB cables, and external wire lines for wire -pass models, it 

is recommended to use cables under 3m.  

ɂ If users are connecting the I/O port of the compact Control Box to the outside, they 

must install the cable fixing device in the hole provided at the bottom of the protective 

cover. The manufacturer will not be responsible for any issues arising from improper 

cable fixing.  

ɂ The items and components provided for service may change without notice.  
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1.3 ROBOT ARM 

Â Names of Each Part

 

No. Name Description  

á Dcug Rctv"hqt"ugewtkpi"vjg"tqdqv 

â L2"<"Dcug"Lqkpv  

ã L3"<"Ujqwnfgt"Lqkpv  

ä L4"<"Gndqy"Lqkpv  

å L5"<"Ytkuv"3"Lqkpv  

æ L6"<"Ytkuv"4"Lqkpv  

ç L7"<"Ytkuv"5"Lqkpv  

è Vqqn"Hncpig Rctv"hqt"cvvcejkpi"c"itkrrgt"qt"vqqn"vq"vjg"tqdqv 

é Vgcejkpi"Dwvvqp Dwvvqp"hqt"fktgev"vgcejkpi 

ê, ë 
K1Q"Eqppgevqt"C*ê+."D*ë+ 

*Pqp"G."G/Xgtukqp"<"ê"1"W/Xgtukqp"<"ê.ë+ 
Kprwv1qwvrwv"rqtvu"hqt"eqpvtqnnkpi"vjg"itkrrgt"qt"vqqn 

ì Tqdqv/Eqpvtqn"Dqz"Eqppgevqt 
Ecdng"eqppgevkqp"eqppgevqt"dgvyggp"vjg"tqdqv"cto"

cpf"eqpvtqn"dqz 



RAINBOW ROBOTICS 

RB SERIES _ USER MANUAL 

 

 

 
 
©  RAINBOW ROBOTICS Inc. All rights reserved.  14 

Â Robot Arm Shape and Dimension Information  

 

 

 

(Unit  : mm) 

Model  A B C D E F G H 

RB3-730ES Series 730 145.3 286 344 100 117.15 110.7 94.6 

RB6-920ES Series 920 165.5 400 423.3 96.7 151.4 129.2 110.7 

RB20-1900ES Series 1900 241 885 885 130 254.5 187.5 129.2 
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(Unit  : mm) 

Model  A B C D E F G H I 

RB3-1200E Series 1200 165.5 566.9 522.4 110.7 151.4 151.4 110.7 96.7 

RB5-850E Series 927.7 165.5 425 392 110.7 151.4 151.4 110.7 96.7 

RB10-1300E Series 1300 197 612.7 570.15 117.15 187.5 151.4 117.15 115.3 

RB16-900E Series 900 197 412.7 370.15 117.15 187.5 151.4 117.15 115.3 



RAINBOW ROBOTICS 

RB SERIES _ USER MANUAL 

 

 

 
 
©  RAINBOW ROBOTICS Inc. All rights reserved.  16 

 

Â Usage of RB5-850EA#, RB3-1200EA#, RB10-1300EA#, RB16-900EA#, RB6-

920ESA#, RB20-1900ESA# (Pneumatic/Electric Cable Built-in Models)  

 

 

 

 

 

 

 

[ Internal Pneumatic Tube Connection ] 

 

[ RB5-850EA1, RB3-1200EA1, RB10-1300EA3, RB16-900EA1, RB6-920ESA1, RB20-1900ESA1 ] 
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[ RB5-850EA2, RB3-1200EA2 ] 

 

 

[ RB10-1300EA1, RB16-900EA2, RB20-1900ESA2 ] 

 

 

[ RB10-1300EA2] 



RAINBOW ROBOTICS 

RB SERIES _ USER MANUAL 

 

 

 
 
©  RAINBOW ROBOTICS Inc. All rights reserved.  18 

ɂ The pneumatic and electric lines of models RB5 -850EA#, RB3-1200EA#, RB10-1300EA#, RB16-

900EA#, RB6-920ESA#, and RB20-1900ESA# are provided as shown in the table below. Please refer 

to the diagram for usage.  

 

 

 

 

 

 

 

 

 

ɂ The number of pneumatic lines should be adjusted after checking the operating range . 

 

WARNING  

 

Warning: 

1) For pneumatic/electric cable built -in models, passing pneumatic pressure or power 

beyond the defined specifications may damage the hardware.  

 

  

Model  Pneumatic Line Electric Line 

RB5-850EA1 Up to 4 (4  ɲpneumatic tubes)  None 

RB5-850EA2 Up to 5  (4  ɲpneumatic tubes)  12-pin (AWG28) 

RB3-1200EA1 Up to 4  (4  ɲpneumatic tubes)  None 

RB3-1200EA2 Up to 5  (4  ɲpneumatic tubes)  12-pin (AWG28) 

RB10-1300EA1 1 (8  ɲpneumatic tubes)  None 

RB10-1300EA2 1 (8  ɲpneumatic tubes)  12-pin (AWG28) 

RB10-1300EA3 Up to 4  (4  ɲpneumatic tubes)  None 

RB16-900EA1 Up to 4  (4  ɲpneumatic tubes)  None 

RB16-900EA2 1 (8  ɲpneumatic tubes)  None 

RB6-920ESA1 Up to 4  (4  ɲpneumatic tubes)  None 

RB20-1900ESA1 Up to 4  (4  ɲpneumatic tubes)  None 

RB20-1900ESA2 1 (8  ɲpneumatic tubes)  None 
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1.4 ROBOT CONTROL BOX 

Front, Bottom, and Interior of the Control Box . 

Â Stand Control Box (CB06, CB06-1) 

 

Pq0 Pcog 

á  AC Input Power Connector  

â  AC Main Power Switch  

ã  AC Fuse Holder 

ä  Tqdqv"Cto"Eqppgevqt"*32/rkp+ 

å  E-STOP/JOG Connector 

æ  NEF 

ç  Boot-up switch  

è  I/O port  

é  WUD1NCP"eqppgevqt 
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Â Compact Control Box (CB07) 

 

Pq0 Pcog 

á  AC Input power connector  

â  AC Main power switch  

ã  AC fuse holder  

ä  E-STOP/JOG connector 

å  Tqdqv"Cto"Eqppgevqt"*32/rkp+ 

æ  Boot-up switch  

ç  NEF 

è  WUD1NCP"eqppgevqt 

é  I/O port  
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Â DC Control Box (CB08) 

 

Pq0 Pcog 

á  DC Main Power Switch  (Miniature Circuit Breakers ) 

â  FE"Rqygt"Kprwv 

ã  Tqdqv"Cto"Eqppgevqt"*34/rkp+ 

ä  E-STOP/JOG connector 

å  Boot-up switch  

æ  NEF 

ç  WUD1NCP"eqppgevqt 

è  I/O port  
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1.5 TABLET PC (OPTIONAL) 

The teaching pendant/tablet PC is an optional accessory.   

Â For Control Box   

 

            

 

 

 

 

 

 

ɂ If you do not select the tablet PC option, we provide a dedicated application for operating, 

controlling, and teaching the robot arm. You can download it from our company's website.  

ɂ Tablet setup is required for use with RB products. See the Appendix.  
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1.6 ROBOT OPERATING RANGE 

An RB robot consists of six joints. The axes of rotation and joint limits are illustrated in the 

following section.  

 

                    
 

Lqkpv Tcpig 

L"3 "582" Ј 

L"4 "582" Ј 

L"5 "387" Ј"1"Õ"372" Ј 

L"6 "582" Ј 

L"7 "582" Ј 

L"8 "582" Ј 
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1.7 ROBOT WORKSPACE 

The maximum reach radius when the robot arm is fully extended is as follows:  

RB5-850E Series: 927.7mm, RB10-1300E Series: 1300mm, RB3-1200E Series: 1200mm, RB16-900E 

Series: 900mm, RB3-730ES Series: 730mm, RB6-920ES Series: 920mm, RB20-1900ES Series: 1900mm. 

The area directly below or above the robot base (the A area and its surroundings in the diagram 

below) is a restricted work area.  There is no issue when using joint coordinate system movements 

(e.g., Move J), but in movements using the Cartesian coordinate system (e.g., Move L), passing 

through this area is restricted.  This area is a mechanical singularity point, and using the Cartesian 

coordinate system in this region can generate rapid joint speeds or cause the robot to stop.  

 

A. Singularity point area (a restricted area for movement when using Cartesian coordinates)  

B. Robot's operable work area
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1.8 ROBOT ARM MAXIMUM LOAD CAPACITY 

The payload of the robot arm varies depending on the distance between the tool flange and the 

center of gravity of the payload. The payload capacity by distance is as follows:  
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CHAPTER 2. SAFETY &  PRECAUTIONS  

2.1 SAFETY INDICATIONS 

The following safety warnings are used in this manual.  

 DANGER 

Danger: 

Failure to follow instructions marked with this symbol may result in severe harm, which could 

result in serious injury or death.  

 

 WARNING  

Warning : 

Failure to follow the instructions with this symbol may result in an accident, which could result 

in serious injury to the user.  

 

 CAUTION 

Caution: 

Failure to follow directions marked with this symbol may result in damage to the product or 

injury to users.  
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2.2 GENERAL SAFETY WARNING & PRECAUTIONS 

This section contains general hazards, warnings, and cautions that will be repeated or further 

explained elsewhere in this manual.  

 DANGER 

Danger:  

1) Robots and electrical equipment must be installed according to the instructions 

from  Chapter 4. Installation.  

  

 WARNING 

Warning :  

1) Robot users and robot application system manufacturers should be familiar with the 

contents of this manual. In addition, they should complete operational training.  

2) Make sure enough space is provided for the robot arm to move freely.  

3) When using the robot, do not wear loose clothes or jewelry. Long hair should be tied so 

that it does not get caught in the joints of the robot.  

4) Never operate a broken or faulty robot.  

5) If a fatal error occurs in the software, immediately hit the emergency switch to stop the 

robot, and then contact your supplier or Rainbow Robotics.  

6) Check that the robot installation angle, tool setting, safety setting, etc. are entered 

correctly. 

7) Do not connect safety equipment to the general use I/O ports in the back of the control 

box. Safety equipment should only be used with safety -related I/O ports.  

8) Watch out for the movement of the robot when using the teaching pendant.  

9) During the operation of the robot, do not enter the operating range of the robot, and do 

not touch the robot while it is operating.  
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10) Never modify the robot without the support of Rainbow Robotics. Rainbow Robotics 

(hereinafter "the manufacturer") bears no responsibility/liability for any problems caused 

by user's modification or modification of the product.  

11) Both the robot arm and the control box generate heat when used for a long time. Do 

not touch the robot after long use. If the user needs to touch the robot, make sure to 

turn off the controller and allow the robot to cool down before touching.  

12) When the robot collides with an external object, a considerable amount of kinetic energy 

is generated. This kinetic energy is proportional to the speed of the robot and the 

payload. 

13) Confirm that you are using the recommended installation settings for the robot. The 

teaching or collision detection functions may not work properly if the robot arm's 

mounting configuration, tool weight, tool center of gravity, length, safety configuration , 

etc. are not entered correctly.  

14) The teaching function should only be used in a safe environment. Do not use this 

function when there are hazards nearby.  

15) Before using the teaching function, input the relevant information (tool length, weight, 

center of gravity, etc.) accurately. Not entering the accurate relevant specifications will 

cause malfunctions when using the direct teaching function.  

16) If the robot joints move at an unsafe speed when using the direct teaching function, the 

user can force the robot to stop with the emergency switch for their safety.  

17) Robotic arm and control box generate heat during operation. Do not touch the robot 

arm during operation or immediately after operation as continuous contact with the 

robot arm may cause it to malfunction. Before manipulating or touching the robot arm, 

make sure to check the temperature reading on the UI screen or turn off the robot arm. 

Please wait at least 1 hour to cool it down before touching.  
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 CAUTION 

Caution:  

1) When using with  a machine or another robot that can damage the robot arm, it is 

recommended to test all functions separately before use. The manufacturer is not liable 

for any programming errors, damage to the RB, or damage to other machines due to 

robot malfunctions.  

2) Do not expose the robot to strong magnetic fields as the robot may be damaged.  

 

Warning:  

1) Attach a warning label to the spot where there is a danger of electric shock from the 

electric device. 

2) Do not tear, damage, or remove the cover. Be careful when handling parts or devices 

with a label attached, as well as surrounding components.  

3) To avoid electric shock, do not touch the internal electric parts.  
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2.3 USAGE &  FUNCTIONALITY 

The robot arm is intended to be used for transferring and assembling objects by utilizing tools 

and should only be operated in the environment specified in the description.  It is possible to 

operate it without a physical protective barrier. However, a safety mechanism should be used after 

performing the risk evaluation for the whole system.  The use of the robot in any of the following 

applications and environments is considered improper use, and the manufacturer is not liable for 

any direct or indirect damage to the robot or accidental, consequential damage.  

 

Â Use in any potentially explosive environment  

Â Medical and life -related uses 

Â Human and animal transport  

Â Any use without risk assessment  

Â Any use in places where the performance of the safety function is insufficient  

Â Any use beyond performance / environmental specifications  

 

ɂ Improper use is not limited to the above items.  
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2.4 POTENTIAL SAFETY ISSUES 

Additional protective measures must be taken if the final system is deemed unsafe or unable to 

adequately reduce risk.  Users should consider the following potential risks:  

 

Â Injury (stenosis), which may occur when a finger is caught between the gears, etc.  

Â Injury (stabbing, penetrating) by sharp edges or edges of the tool  

Â Injury (stabbing, penetrating, falling) caused by objects located near the robot  

Â Injury that can occur when working with toxic and harmful substances (skin damage, 

dyspnea) 

Â Injury caused by collision with the robot (stump, fracture)  

Â Injury that may occur due to not fully fastening objects  

Â Injury from an object that has detached or dropped from the tool mount  

 

ɂ  Potential risks that may occur depending on the final system may be different.  
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2.5 LIABILITY LIMITATIONS 

This manual does not cover all peripherals that affect safety. The system installer must comply 

with safety requirements in accordance with national safety regulations and the laws of the 

country where the robot arm is installed. The robotic arm consists of an end -coupled system of 

peripherals. This manual also does not cover all peripherals, including the design, installation, 

operation and safety of the final system.  The final system to which the robot arm is applied must 

be designed and installed to meet safety requirements in accordance with the regulations and 

laws of the country where the system is i nstalled.  

The operator or the installer of the final system containing the robot arm is responsible for:  

 

Â Risk assessment of the final system  

Â Risk assessment of whether to add additional safeguards   

Â Ensuring that the system is properly designed, configured, and installed   

Â Definition of usage for the system   

Â Identification of important markings and contacts for use and safety   

Â Providing technical documents, such as manuals   

 

ɂ Not limited to the above items. Complying with the safety instructions in this manual does not 

imply that you can avoid all risks that may occur . 
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2.6 SHIPPING &  TRANSPORTATION 

At least two people are required for transportation. Any damages  to the robot incurred during 

shipment or transportation are excluded from the warranty.   

 

 WARNING 

Warning:  

1) Be careful not to damage the product during transportation. Damages incurred during 

transportation will void the warranty . 

2) When transporting the robot arm, strong vibration or shock may damage the system. 

The robot must be transported using the packaging box provided by the manufacturer . 

 

Â Precautions When Transporting  

1. When Transporting by Hand  

When lifting and moving the robot, hold the lower part of the robot, near the base axis. 

If this is not followed, critical issues may occur with the robot, and the manufacturer will 

not be responsible for any resulting damage.  
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2. When Transporting with a Wire Rope  

Use a strong wire rope that can withstand the weight of the robot. When securing the 

rope to the robot, attach it to the areas indicated in the diagram below before 

transporting.   

 

 

ɂ When using lifting equipment to transport the robot, please adhere to the weight and 

transport standards for the region or country.  The manufacturer is not responsible for 

any damage caused during the transportation of equipment.  
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2.7 EMERGENCY STOP 

The emergency stop button can be used to forcefully stop the robot arm if there is an 

emergency. By pressing the emergency stop button, the user will stop commands sent from the 

robot control box and terminate any motion.   

The section below describes how the emergency stop button for control box works.  

Â Emergency Stop 

Users can stop the robot arm immediately by pressing the EMERGENCY STOP button.  

 

Â Re-Activating from Emergency Stop  

Turning the EMERGENCY STOP button in clockwise direction.  

 



RAINBOW ROBOTICS 

RB SERIES _ USER MANUAL 

 

 

 
 
©  RAINBOW ROBOTICS Inc. All rights reserved.  37 

2.8 USER SAFETY 

For the userŚs safety, please note the following: 

Â Powerless robot operation  

In case of an emergency, or in any situation without power, the user can move the robot arm by 

forcing the joints into a different configuration (forced back driving).  To perform forced back 

driving, the user must push or pull the robot arm firmly. Please ensure that the robot is not 

powered-on while performing forced back driving .  

 

 CAUTION 

Caution:  

1) If excessive force is applied to the joints in the non -powered state, please be aware that 

the driving part may be overloaded. The manufacturer is not responsible for any damage 

caused by excessive force. 
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2.9 SAFETY CONTROLLER 

The Safety Control System for the Rainbow Robotics robot models listed below meets ISO 13849 -

1 Cat3. PLd standards:  

RB5-850E Series, RB3-1200E Series, RB10-1300E Series, RB16-900E Series, RB3-730ES Series, RB6-

920ES Series, RB20-1900ES Series  
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2.10 RISK ASSESSMENT 

Risk assessment is a crucial factor when configuring a system that includes a robotic arm. The 

safety of the robot installation depends on how the arm is integrated into the overall system, 

meaning a risk assessment cannot be done based on the robot alone.  To conduct a risk 

assessment for the robot, users who configure systems that include the robot must follow the 

guidelines of ISO 12100 and ISO 10218 -2 when installing and operating the robot. Additionally, 

refer to technical standard ISO/TS 15066. 

The risk assessment must be conducted immediately after the robotic arm is installed. The main 

focus of the risk assessment is to determine the safety configuration suitable for the surrounding 

environment and robot settings, as well as the need for additi onal emergency stop buttons and 

protective measures. 

The safety-related functions of the collaborative robot can be configured in the safety 

configuration menu. The menu provides the following functions.  

 

Â I/O settings: The control box can be set to output safety information through the output 

terminal.  

Â Speed control: Allows the user to control the moving speed of the robot arm.  

Â Collision Detection Sensitivity Adjustment: When the robot collides with a nearby object, 

it will stop. However, the user can control the sensitivity at which the arm detects the 

collision. 

 

If the risks are not sufficiently reduced or eliminated by the above safety functions, additional 

protective measures should be installed to eliminate risks.  

The manufacturer is not responsible for accidents that occur due to failure to follow international 

standards, domestic regulations, or failure to review the above risk assessment during installation . 
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CHAPTER 3. SAFETY FUNCTIONS 

3.1 INTRODUCTION 

This chapter contains important safety information, which must be read and understood by the 

integrator of the RB Series collaborative robots before the robot is powered on for the first time.  

RB Series can protect users and devices by providing various safety functions and safety device 

interfaces. Safety functions and interfaces meet Category 3, Performance Level d (PL d) as described 

in ISO 13849-1 and Hardware Fault Tolerance 1, Safety Integrity Level 2 (SIL 2) as described in IEC 

62061. 

 

 CAUTION 

 

Caution:  

1) Depending on the case of the robot installation, the system integrator must perform a risk 

assessment, and accordingly, the workspace must be configured using safety monitoring 

functions and interfaces.  

2) If a fault is found in the robot's safety function or interface, Stop Category 0 is initiated.  

3) Examples of defects include broken cables in the emergency stop circuit, incorrect wiring 

of additional safety devices, and non -overlapping wiring of additional safety devices (refer 

to Section 5 of this chapter).  

4) System integrators and operators must be aware that there is a safety monitoring function 

that the robot performs internally, and the safety detection function is not only the 

operation of the emergency stop switch, the operation of the protective stop dev ice, but 

also the position of the robot arm during task execution. The robot can be stopped in the 

designated stop mode even for movements above the physical limit, such as speed, 

momentum, etc. (See Section 3 of this chapter for the safety monitoring func tion). 

5) System integrators and operators should consider the time and stopping distance between 

the robot stopping due to the operation of the error and safety monitoring functions 

described above. The system integrator must conduct a risk  assessment considering the 

stopping distance and time (see Section 4 of this chapter).  
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6) System integrators and operators are aware of the fact that there is a safety monitoring 

function to limit the movement of the robot's joints and the robot/TCP, and must select 

the range of motion of the robot. TCP refers to the position to which the offse t is added 

from the center point of the end of the robot arm.  

 

 

 DANGER 

 

Danger:  

1) The system integrator must conduct a risk assessment before applying power to the robot, 

and if it is used differently from that determined by the risk assessment or if different 

parameters are used, a risk that is not sufficiently reduced may occur.  

2) When connecting additional safety devices, the power of both the robot and the control 

panel must be cut off.  

3) When installing an additional safety device, measures must be taken to ensure that there 

is no problem when using it mechanically. For example, when using a light curtain, it must 

be firmly fixed to the floor/fixture, and movement and vibration must not oc cur during 

robot operation.  

4) All safety function interfaces are set to 24V. Be careful when connecting devices with 

different voltages as it may cause equipment damage and fire.  

5) The signal from the device mounted on the Tool Flange is not included in the safety 

function. Do not connect the safety device to the Tool Flange cable.  
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3.2 STOP CATEGORY 

The safety function allows the robot to initiate three types of stop categories defined by IEC 60204 -

1. 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

CAUTION  

Caution:  

1) According to ISO10218 -1 5.5.2 and 5.5.3, a suitable stop category for emergency stop and 

protective stop should be selected.  

2) For an emergency stop, you must select from stop category 0 or 1.  

3) For an emergency stop, activation is required.  

4) For a protection stop, at least one must be selected from stop categories 0 and 1.  

5) For additional protection stops, stop category 2 can be used.  

Stop 

Category 
Description  

0 

[STO] 

Immediately, the robot is turned off and stopped.  

* Joint brake wear & tear may occur, which may shorten the lifespan 

of the robot.  Do not use it unless it is unavoidable.  

** Because the power of the robot is shut off, it is necessary to 

restart it when using it again after removing the danger.  

1 

[SS1] 

All joints of the robot are decelerated to the maximum and stopped, 

and then the power is shut off to stop.  

* Since the power of the robot is shut off, it is necessary to restart it 

when using it again after removing the danger.  

2 

[SS2] 

All the joints of the robot are decelerated to the maximum, stop, 

and then enter the SOS state.  

* SOS: Maintains the current position while the robot is powered on 

and activated,  and starts Stop Category 0 when a position change is 

detected. 

** Since the power is not shut off, it can be used immediately after 

removing the danger.  
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3.3 FUNCTIONAL SAFETY 

The manufacturer recommends the following conditions are met for the installation location. The 

safety functions of the collaborative robot RB Series are used to reduce the risk of the robot 

system determined by risk assessment.  

The parameters of the safety function are set at the factory, and the system integrator can change 

some items according to the risk assessment. Position and speed items are defined based on the 

base of the robot.  

The following is the safety function specifications provided by RB Series.  

 Safety Function PL & Category  

Safety stopping 

functions  

SF.1 STO (Safe Torque Off) PL d, Category 3 

SF.2 SS1 (Safe Stop 1) PL d, Category 3 

SF.3 SS2 (Safe Stop 2) PL d, Category 3  

Safety monitoring 

functions  

SF.4 SOS (Safe Operating Stop) PL d, Category 3 

SF.5 SLP (Safely-Limited Position)  PL d, Category 3 

SF.6 SLS (Safely-Limited Speed) PL d, Category 3 

SF.7 SLA (Safely-Limited Acceleration)  PL d, Category 3 

SF.8 SLI (Safely-Limited Increment)  PL d, Category 3 

SF.9 SLT (Safely-Limited Torque)  PL d, Category 3 

SF.10 RPL (Robot Position Limit) PL d, Category 3 

SF.11 TSL (TCP Speed Limit) PL d, Category 3 

SF.12 CBPL (Control Box Power Limit) PL d, Category 3  

Emergency stop SF.13 EMS1 (Emergency Stop1) PL d, Category 3 

SF.14 EMS2 (Emergency Stop2) PL d, Category 3 

Protective stop  SF.15 PRS (Protective Stop) PL d, Category 3 

SF.16 HSS (Hard Safeguard Stop) PL d, Category 3 

SF.17 SSS (Soft Safeguard Stop) PL d, Category 3 

 

- STO(Safe Torque Off) : This function prevents force -producing power from being provided to the 

motor. Power, that can cause rotation, is not applied to the motor. This safety sub -function 

corresponds to an uncontrolled stop in accordance with stop category 0 of IEC 60204 -1. 
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- SS1(Safe Stop 1) : This function is specified as either  a) SS1-d (Safe-Stop 1 deceleration controlled) 

initiates and controls the motor deceleration rate within selected limits to stop the motor and 

performs the STO function when the motor speed is below a specified limit; or b) SS1 -r (Safe-Stop 

1 ramp monitore d) initiates and monitors the motor deceleration rate within selected limits to stop 

the motor and performs the STO function when the motor speed is below a specified limit; or c) 

SS1-t (Safe Stop 1 time controlled) initiates the motor deceleration and performs the STO function 

after an application specific time delay. This safety sub -function corresponds to a controlled stop 

in accordance with stop category 1 of IEC 60204 -1. Above three candidates, o ur system uses SS1-

t. 

- SS2(Safe Stop 2) : This function is specified as either SS2 -d (Safe Stop 2 deceleration controlled) 

initiates and controls the motor deceleration rate within selected limits to stop the motor and 

performs the safe operating stop function when the motor speed is below a speci fied limit; or b) 

SS2-r (Safe Stop 2 ramp monitored) initiates and monitors the motor deceleration rate within 

selected limits to stop the motor and performs the safe operating stop function when the motor 

speed is below a specified lim it; or c) SS2-t (Safe Stop 2 time con -trolled) initiates the motor 

deceleration and performs the safe operating stop function after an application specific time delay. 

This safety sub-function SS2 corresponds to a controlled stop in accordance with stop ca tegory 2 

of IEC 60204-1. Above three candidates, our system uses SS2 -t. 

- SOS(Safe Operating Stop) : This function prevents the motor from deviating more than a defined 

amount from the stopped position. The PDS (SR) provides energy to the motor to enable it to resist 

external forces. This description of an operational stop function is based on implementation by 

means of a PDS (SR) without external (for example mechanical)  brakes. 

- SLP(Safely-Limited Position) : This function prevents the motor shaft (or mover, when a linear 

motor is used) from exceeding the specified position limit(s).  

- SLS(Safely-Limited Speed) : This function prevents the motor from exceeding the specified speed 

limit.  

- SLA(Safely-Limited Acceleration) : This function prevents the motor from exceeding the specified 

acceleration and/or deceleration limit.  

- SLI(Safely-Limited Increment) : This function prevents the motor shaft from exceeding the 

specified limit of position increment within specified time.  

- SLT(Safely-Limited Torque) : This function prevents the motor from exceeding the specified torque 

(or force, when a linear motor is used) limit.  

- RPL(Robot Position Limit) : This function prevents the robot armŚs TCP (tool center point) or body 

frame exceeding the specified spatial region.  
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- TSL(TCP Speed Limit) : This function prevents the robot armŚs TCP speed exceeding the specified 

speed. 

- CBPL(Control Box Power Limit): This function prevents the Control BoxŚs power consumption 

exceeding the specified limit.  

- EMS1(Emergency Stop1) : This function activates the stop mode when the emergency stop switch 

of the Teaching Pendant Unit is activated. The stop mode is the SF.2.  

- EMS2(Emergency Stop2) : This function activates the stop mode when the special I/O ports of 

the Control Box are activated. Those ports are provided for users to connect their own switch 

devices. The stop mode is the SF.2.  

- PRS(Protective Stop) : This function activates the stop mode when the special I/O ports of the 

Control Box are activated. Those ports are provided for users to connect their own protective devices. 

The stop mode is the SF.2.  

- HSS(Hard Safeguard Stop) : This function activates the stop mode when the special I/O ports of 

the Control Box are activated. Those ports are provided for users to connect their own protective 

devices. The stop mode is the SF.1.  

- SSS(Soft Safeguard Stop) : This function activates the stop mode when the special I/O ports of 

the Control Box are activated. Those ports are provided for users to connect their own protective 

devices. The stop mode is SF.3. 
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3.4 SAFETY DEVICE MOUNTING  LOCATION 

In addition to the basic emergency stop switch, the RB Series can be equipped with additional 

safety devices required by the system integrator through risk assessment.  

The safety-dedicated contact terminal consists of 16 ports. This terminal is a redundant dedicated 

contact input terminal.  

 

 

 

The additional ports can be equipped with 4 equipment. The robot is delivered with a default 

configuration, which enables operation without any additional safety equipment.  

When using without connecting an external safety device, connect and use the basic contact input 

as shown below.  
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Safety device port specifications are as follows.  

 

Â EMO 

This port is used when it is necessary to install an extra emergency stop switch through risk 

assessment. 

The emergency stop switch should be used as a product conforming to IEC 60947 -5-5. 

Emergency stop generated through EMO is designated as stop category 1.  

 

Â PRS 

This port is used to connect one or more protective stop devices through risk assessment.  

Protective stop devices must be used in accordance with 5.3.8.3 of ISO 10218 -2. 

Protection stops occurring through PRS are designated as stop category 1 . 

 

Â HSS 

This port is used to connect one or more protective stop devices through risk assessment.  

Protective stop devices must be used in accordance with 5.3.8.3 of ISO 10218-2. 

Protection stops occurring through HSS are designated as stop category 0.  

 

Â SSS 

This port is used to connect one or more protective stop devices through risk assessment.  

Protective stop devices must be used in accordance with 5.3.8.3 of ISO 10218 -2. 

Protective stops that occur through SSS are designated as stop category 2 . 
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3.5 EMERGENCY STOP SWITCH 

The collaborative robot RB Series allows the operator to use the emergency stop switch to stop the 

robot in preparation for an emergency situation.  

In the event of an emergency, you must press the emergency stop switch button to immediately 

stop the robot.  

 

 

 

CAUTION 

Caution:  

1) The emergency stop switch is designated as stop category 1.  

2) You can cancel the emergency stop function by turning the emergency stop switch 

clockwise. 

3) If you need an additional emergency stop switch, you can use it through the control panel.  

4) Emergency stop should not be used as a risk reduction method, but should be used as a 

secondary protective device.  
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3.6 OPEATION MODE 

The operation mode of the collaborative robot RB Series is composed as follows.  

When entering the automatic mode, you must access it through a password.  

 

 

 

 

 

CAUTION 

 

Caution:  

1) The password for entering automatic mode is not set at the time of shipment. Set up 

and use a password so that no one else can access it.  

2) Before entering Auto Mode, the user must remove the dangerous situation and check 

the status of the emergency stop switch and the protective stop device.  

Initialize Mode

[Set-up]

Auto Mode

[Play]

Manual Mode

[Make]
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3) In any case, the user must correctly grasp the installation state of the robot and 

complete the setting before operating the robot.  

 

Â Initialize Mode [Set -up] 

Peripheral device settings or robot status can be set before the robot moves.  

Overall settings for robot motion such as workspace, TCP offset, and payload can be made.  At this 

time, power is not supplied to the motor. The motor can be powered through the activation action.  

 

Â Auto Mode [Play] 

The robot is in a state where only predefined tasks are performed without user intervention. At this 

time, power is supplied to the motor.  

The motion of the robot programmed through the simulation function can be verified through 

simulation, and the robot can be driven by the verified program by converting it to a real state.  

At this time, the robot is performing pre -set safety functions, and the user can monitor the status 

of the robot and peripheral devices through the Play window.  

 

Â Manual Mode [Make] 

It is a state in which the robot is operated through direct actions of the user. At this time, power is 

supplied to the motor.  Direct teaching, program creation and modification, and manual operation 

of peripheral devices can be performed, and the robot can only be operated at the moment the 

user operates the tablet through the safe speed slide bar.  

When you release your hand from the safety slide, the robot will stop moving immediately.  

 

 

 CAUTION 

Caution:  

1) In case of manual operation, the safety slide function must be set.  

2) At initial shipment, the safety slide function is deactivated. 

3) In addition, when using a 3 -position enabling device, it must be used in accordance with 

5.8.3 of ISO 10218-1. 
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3.7 OPERATING ENVIRONMENT 

In order to  keep the robot in a safe state for a long time, it must be used in the following 

environment.  

 

Maximum allowable operating temperature  50ŻC 

Maximum permissible storage temperature  60ŻC 

Minimum allowable operating temperature  0ŻC 

Minimum allowable storage temperature  -5ŻC 

Maximum permissible humidity  80% 

Lowest permissible humidity  20% 
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3.8 MAINTENANCE OF SAFETY FUNCTIONS 

In order to  keep the robot in a safe state for a long time, it is necessary to continuously check the 

safety functions.   

Safety Inspection Managers need periodic inspections for the following items.  If during the 

inspection you find a problem that cannot be solved by yourself, contact the manufacturer.  

 

Inspection target  Check List Period 

Pendant 

Safety 

Function 

Check whether the emergency stop switch 

mounted  on the pendant is working 

properly.  

1 Month  

Cable 
Check the condition of the connection cable 

between the pendant and the control box.  
1 Month  

Control Box  

Interface 

Check whether the EMO port to which the 

safety device is connected is working 

properly.  

1 Month  

Check whether the PRS port to which the 

safety device is connected is working 

properly.  

1 Month  

Check whether the HSS port to which the 

safety device is connected is working 

properly.  

1 Month  

Check whether the SSS port to which the 

safety device is connected is working 

properly.  

1 Month  

Power 

Check the normal output of 24V voltage  

connecting the safety device.  
1 Month  

Check if the 24V fuse is inserted normally.  1 Month  

Cable 

Check the condition of the connection cable 

between the safety device and the control 

box. 

1 Month  
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Â Safety Function Board Specification 

Inside the control box, there is a built - in safety function board to drive the RB Series.  

The information of the LED indicating the operation status of the board is as follows.  

 

 

 

Connector information connected to the board is as follows.  
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3.9 APPLIED STANDARDS 

 

Standard Title 
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uchgv{/tgncvgf"u{uvgou"ҭ"Rctv"6<"Fghkpkvkqpu"cpf"
cddtgxkcvkqpu 

KGE"8372:/7<4232 

Hwpevkqpcn"uchgv{"qh"
gngevtkecn1gngevtqpke1rtqitcoocdng"gngevtqpke"
uchgv{/tgncvgf"u{uvgo"ҭ"Rctv"7<"Gzcorngu"qh"
ogvjqfu"hqt"vjg"fgvgtokpcvkqp"qh"uchgv{"
kpvgitkv{"ngxgnu 

KGE"8372:/8<4232 

Hwpevkqpcn"uchgv{"qh"
gngevtkecn1gngevtqpke1rtqitcoocdng"gngevtqpke"
uchgv{/tgncvgf"u{uvgou"ҭ"Rctv"8<"Iwkfgnkpgu"qp"
vjg"crrnkecvkqp"qh"KGE"8372:/4"cpf"KGE"8372:/5 

KGE"8372:/9<4232 

Hwpevkqpcn"uchgv{"qh"
gngevtkecn1gngevtqpke1rtqitcoocdng"gngevtqpke"
uchgv{/tgncvgf"u{uvgou"ҭ"Rctv"9<"Qxgtxkgy"qh"
vgejpkswgu"cpf"ogcuwtgu 

KGE"82426/3<4238 
Uchgv{"qh"ocejkpgt{"ҭ"Gngevtkecn"gswkrogpv"qh"
ocejkpgu"ҭ"Rctv"3<"Igpgtcn"tgswktgogpvu 

KGE"83222/8/3<"4238 

Gngevtqocipgvke"eqorcvkdknkv{"*GOE+"ҭ"Rctv"8/3<"
Igpgtke"uvcpfctfu"ҭ"Koowpkv{"uvcpfctf"hqt"
tgukfgpvkcn."eqoogtekcn"cpf"nkijv/kpfwuvtkcn"
gpxktqpogpvu 
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KGE"83222/8/4<"4238 
Gngevtqocipgvke"eqorcvkdknkv{"*GOE+"ҭ"Rctv"8/4<"
Igpgtke"uvcpfctfu"ҭ"Koowpkv{"uvcpfctf"hqt"
kpfwuvtkcn"gpxktqpogpvu 

KGE"83222/8/9<"4236 

Gngevtqocipgvke"eqorcvkdknkv{"*GOE+"ҭ"Rctv"8/9<"
Igpgtke"uvcpfctfu"ҭ"Koowpkv{"tgswktgogpvu"hqt"
gswkrogpv"kpvgpfgf"vq"rgthqto"hwpevkqpu"kp"c"
uchgv{/tgncvgf"u{uvgo"*hwpevkqpcn"uchgv{+"kp"
kpfwuvtkcn"nqecvkqpu 

KGE"83548/5/3<"4239 

Gngevtkecn"gswkrogpv"hqt"ogcuwtgogpv."eqpvtqn"
cpf"ncdqtcvqt{"wug"ҭ"GOE"tgswktgogpvu"ҭ"Rctv"
5/3<"Koowpkv{"tgswktgogpvu"hqt"uchgv{/tgncvgf"
u{uvgou"cpf"hqt"gswkrogpv"kpvgpfgf"vq"rgthqto"
uchgv{/tgncvgf"hwpevkqpu"*hwpevkqpcn"uchgv{+"ҭ"
Igpgtcn"kpfwuvtkcn"crrnkecvkqpu 

KGE"83:22/7/3<"4229 
Cflwuvcdng"urggf"gngevtkecn"rqygt"ftkxg"u{uvgou"
ҭ"Rctv"7/3<"Uchgv{"tgswktgogpvu"ҭGngevtkecn."
vjgtocn"cpf"gpgti{ 

KGE"83:22/7/4<"4238 
Cflwuvcdng"urggf"gngevtkecn"rqygt"ftkxg"u{uvgou"
ҭ"Rctv"7/4<"Uchgv{"tgswktgogpvu"ҭ"Hwpevkqpcn 

KGE"84283<4227 
Uchgv{"qh"ocejkpgt{"ҭ"Hwpevkqpcn"uchgv{"qh"
uchgv{/tgncvgf"gngevtkecn."gngevtqpke"cpf"
rtqitcoocdng"gngevtqpke"eqpvtqn"u{uvgou 

KUQ1VU"37288<"4238 
Tqdqvu"cpf"tqdqvke"fgxkegu"Ү"Eqnncdqtcvkxg"
tqdqvu 

KUQ"3243:/3<"4233 
Tqdqvu"cpf"tqdqvke"fgxkegu"Ү"Uchgv{"
tgswktgogpvu"hqt"kpfwuvtkcn"tqdqvu"Ү"Rctv"3<"
Tqdqvu 

KUQ"3243:/4<"4233 
Tqdqvu"cpf"tqdqvke"fgxkegu"Ү"Uchgv{"
tgswktgogpvu"hqt"kpfwuvtkcn"tqdqvu"Ү"Rctv"4<"
Tqdqv"u{uvgou"cpf"kpvgitcvkqp 

KUQ"34322<4232 
Uchgv{"qh"ocejkpgt{"Ү"Igpgtcn"rtkpekrngu"hqt"
fgukip"Ү"Tkum"cuuguuogpv"cpf"tkum"tgfwevkqp 

KUQ"35:6;/3<"4237 
Uchgv{"qh"ocejkpgt{"Ү"Uchgv{/tgncvgf"rctvu"qh"
eqpvtqn"u{uvgou"Ү"Rctv"3<"Igpgtcn"rtkpekrngu"hqt"
fgukip 

KUQ"35:6;/4<"4234 
Uchgv{"qh"ocejkpgt{"Ү"Uchgv{/tgncvgf"rctvu"qh"
eqpvtqn"u{uvgou"Ү"Rctv"4<"Xcnkfcvkqp 
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CHAPTER 4. INSTALLATION 

4.1 INTALLATION PRECAUTION 

Robot installers must install and operate the robots in accordance with the guidelines of ISO 

12100 and ISO 10218-2, and installers must comply with the relevant requirements of 

international standards such as ISO / TS 15066 and national laws.  

The manufacturer is not responsible for any ac cidents caused by risks that do not comply with the 

relevant requirements provided by international standards, risks that do not comply with the 

relevant requirements provided by national laws and regulations, or those caused by failure to 

review the risk assessment in the previous chapter.  
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4.2 INSTALLATION LOCATION 

The manufacturer recommends the following conditions are met for the installation location.  

Â Building with seismic design  

Â No leakage  

Â No flammable or explosive material  

Â Constant temperature and humidity  

Â Limited dust inflow  

 

 

 CAUTION 

Caution:  

1) If the system is not installed in a location that matches the recommendations, the 

performance and lifespan of the robot may be reduced.  
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4.3 EXAMPLES OF INSTALLATION 

The robot arm can be installed on the floor, wall, or any desired location, and it can also be 

mounted on a fixed post. The fixed post is not included with the product.  

Additionally, it can be installed on walls, ceilings, or at any arbitrary angle. For installations other 

than flat surfaces, the installation angle must be entered through the system settings . 

 

 

[ Installation on the horizontal surface  ] 

 

 

[ Installation on the fixed post  ]  
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4.4 MOUNTING THE ROBOT 

It is recommended to install the RB3 -730ES Series robot arm using four M6 25mm bolts, while for 

other robot arms, it is recommended to use four M8 30mm bolts for installation.  

 

 

 

 WARNING 

Warning:  

1) When attaching the robot, fix it firmly so that the bolts do not come loose.   

2) Install the robot on a sturdy surface that can withstand the combined weight of the 

robot and the load generated by the robot.  

3) Please ensure that the mounting surface on the robot arm is completely in contact with 

the surface that it is mounted upon.  

4) Never disassemble the bolts that are assembled in the robot. Ensure that all bolts are 

securely fastened before operating the robot arm.   

5) If the bolts are not fastened properly, or if a bracket etc. is installed incorrectly, the 

product may become damaged, or the safety of the user may be seriously affected.  
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4.5 TOOL CONNECTION 

Secure the tool to the tool flange using four M6 bolts(Standard: ISO 9409 -1-50-4-M6).  

Â Tools and M6 bolts are not included in the product.  

Â The connection methods may be different between tools. Please contact the tool 

manufacturer for further details.  

 

 

 

 

 

 

Â After fixing the tool to the tool flange, connect the necessary cables to the I/O ports on 

either the tool I/O or the control box I/O.  
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Â The specifications of the I/O connector located in the tool flange vary depending on the 

robot model.  

1) Non-E, E Version 

-  I/O connector A :  Sam Woo Electronics/M12 x P0.5 female circular connector, 

12pin/SW-10W-12(P) 

Port 
Layout 

(Robot Side) 

Pin 

No. 

Signal 

(Non-E Version) 

Color 

(Thickness) 

Signal 

(E Version) 

Color 

(Thickness) 

 
Tool I/O 

 

 

1 Digital Output A  Brown (AWG22) Digital Output A  White (AWG25) 

2 Digital Output B  Blue (AWG22) Digital Output B  Black (AWG25) 

3 0/12/24 VCC Red (AWG22) 0/12/24 VCC Red (AWG25) 

4 Ground Black (AWG22) Ground Green (AWG25) 

5 Digital Input A White  (AWG26) Digital Input A Yellow (AWG25) 

6 Digital Input B Blue (AWG26) Digital Input B Brown (AWG25) 

7 Analog Input A Yellow (AWG26) Digital Input C Blue (AWG25) 

8 Analog Input B Red (AWG26) Digital Input D Gray (AWG25) 

9 RS485+ Gray (AWG26) RS485+ Orange (AWG25) 

10 RS485- Purple (AWG26) RS485- Purple (AWG25) 

11 Common Ground Black (AWG26) Digital Input E Pink (AWG25) 

12 Common Ground Green(AWG26) Digital Input F 
Natural Color  

(AWG25) 
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2) U Version 

 

-  I/O connector A : Binder / M8 male panel mount connector, 8pin /   

76 6319 1111 00008 -0200 

-  I/O connector B : Binder / M8 female panel mount connector, 8pin /  

76 6618 1111 00008 -0200 

Port 
Layout 

(Robot Side) 

Pin 

No. 

U Version 

A Port 

U Version 

B Port 
Color (A=B) 

 
Tool 
I/O 

 

A: Robot=Male  

 

B: Robot=Female 

1 D+(RS485+) NC White 

2 D-(RS485-) NC Brown 

3 
Digital Input 1 

(PNP) 
Digital Input 3 

(PNP) 
Green 

4 
Digital Input 0 

(PNP) 
Digital Input 2 

(PNP) 
Yellow 

5 Power(+) Power(+) Grey 

6 
Digital Output 1 

(PNP) 
Digital Input 5 

(PNP) 
Pink 

7 
Digital Output 0 

(PNP) 
Digital Input 4 

(PNP) 
Blue 

8 Ground (-) Ground (-) Red 
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Â Non-E version, E Version, and U Version have different tool flange specifications.  

Â [Common Content] Internal power supply can be set to 0V, 12V, and 24V on the I/O tab 

of the GUI.  

- Min  Nominal  Max Unit  

Supply voltage in 24V mode  - 24 - V 

Supply voltage in 12V mode  - 12 - V 

Supply current in both modes  - - 2000 mA 

 

Â [Non -E Version] The tool digital output is applied in the NPN method, when the digital 

output is enabled, the connection of the port leads to a ground (GND).  When disabled, 

the output port is open (open -collector/open -drain), the electrical specifications are as 

follows. 

Â [E, U Version] The tool digital output is applied in the NPN method, when the digital 

output is enabled, the connection of the port leads to the VCC.  When disabled, the 

output port is open (open -collector/open -drain), the electrical specifications are as 

follows. 

 

Non-E Version Min  Nominal  Max Unit  

Open Voltage 0 - 24 V 

Current via GND  0 - 2000 mA 

 

E, U Version Min  Nominal  Max Unit  

Open Voltage  0 - 24 V 

Current via VCC 0 - 50 mA 

3) Non-E Version Usage Examples 

Â The image shown below illustrates how to turn on/off a load with 12V or 24V. The 

voltage level can be specified in the Tool Out block.   
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 It is strongly recommended to use a diode to protect the tool using an inductive 

load. 

 

    

 

Â The tools digital inputs use PNP and pull -down resistors. Therefore, when the input port 

is not connected (floating), the corresponding input port is read as low (0). Electrical 

specifications are as follows . 

- Min  Nominal  Max Unit  

Input Voltage  0 - 24 V 

Logic Low-Voltage - - 9 V 

Logic High -Voltage 10 - - V 
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Â The figure shown below illustrates how to use the digital input for a simple switch.  

 

                  

 

Â The tool analog input measures the voltage in a non -differential manner. The 

measurement categories are as follows . 

 

- Min  Nominal  Max Unit  

Input Voltage  0 - 10 V 

Resolution - 12 - bit 

 

Â The figure below shows how to connect an analog sensor with non -differential voltage 

output characteristics to the tool flange . 

 

 

 

Â The figure below shows how to connect an analog sensor with differential voltage output 

characteristics to the tool flange.  Connecting the negative output of the sensor to GND 

(ground) works the same as the non -differential light sensor . 

 

                 



RAINBOW ROBOTICS 

RB SERIES _ USER MANUAL 

 

 

 
 
©  RAINBOW ROBOTICS Inc. All rights reserved.  66 

4) E Version, U Version Usage Examples 

Â To use the tool digital output, the load is turned on using a 12V or 24V power 

supply as shown below.  You can define the output voltage in the Tool Out block .  

 

 

 It is strongly recommended to use a diode to protect the tool using an inductive 

load. 

    

 

Â The tool digital input is applied in the PNP manner. Therefore, if there is no connection 

to the input terminal (floating), the input port is read as Low, 0). The electrical 

specifications are as follows.  

- Min  Nominal  Max Unit  

Input Voltage  0 - 24 V 

Logic Low-Voltage - - 3 V 

Logic High-Voltage 4 - - V 

 

Â To use the tool digital input, the figure below shows how to connect simple buttons.  

                  

Â E Version and U Version do not support tool analog input.  
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 CAUTION 

Caution:  

1) For further details regarding technical specification and wire connection, please refer to 

Appendix D.  

2) The cross-sectional view related to the tool flange is illustrated in Appendix C.  

 

Â The tool flange supports RS485 serial communication and supports the following serial 

communication standard.  

 

Baud-Rate 9600, 19200, 38400, 57600, 115200, 1M 

Stop Bit  1,2 

Parity None, Even, Odd 
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4.6 CABLE CONNECTION 

The cable connection for control box describes as follows.  

 

Â Connecting the robot arm to the robot control box using the robot arm cable  

Please connect the female connector to the robot arm and the male connector to the 

control box. Please check whether pins in the connector are bent or not.  

 

  Stand Control Box       Compact Control Box       DC Control Box  

[ Connecting Part for Robot Arm cable  ] 

 

Â Connecting the power cable to robot control box  

Connect the power cable to the power terminal as shown in the figure below.   

 

 

        Stand Control Box     Compact Control Box  

[ Connecting Part for AC power cable ] 
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   DC Control Box  

[ Connecting Part for DC power cable  ] 

 

 The specification of the power system is as follows.  

 ̧ AC power supply  

Input Voltage  100 ~ 240 VAC 

Input Frequency  50 ~ 60 Hz 

 

 ̧ DC power supply  

Input Voltage  48 VDC 

 

 

 CAUTION 

Caution:  

1) Do not unplug the robot cable, power cable, or teaching pendant while the robot is 

turned on.  

2) In the use of AC/DC power, the peripherals should share a common ground.  
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4.7 ROBOT CONTROL BOX I/O OVERVIEW 

To connect other external devices to the robot control box, please connect the I/O from the control 

box to the corresponding device.  The I/O of the control box is very flexible, so it can be used to 

connect with various equipment such as relays, PLCs, and emergency stop buttons.  The layout of 

the electrical interface inside the robot control box is as follows.  

 
 

The specifications of the power and digital I/O provided by the control box are as follows.  All digital 

I/O is compliant with the IEC 61131 -2 standard. 

ɂ IEC 61131-2: IEC standard for programmable controllers  

Terminal Parameter Min  Type Max Unit  

Digital Output  

[ Dox ] Current 0 - 1 A 

[ Dox ] Voltage Drop  0 - 0.5 V 

[ Dox ] Current Leak 0 - 0.1 mA 

[ Dox ] Type - PNP  Type 

[ Dox ] IEC 61131-2 - 1A - Type 

Digital Input  

[ Dix ] Voltage -3 - 30 V 

[ Dix ] OFF Range -3 - 5 V 

[ Dix ] ON Range 11 - 30 V 

[ Dix ] Current (11-30V)  2 - 15 mA 

[ Dix ] Type  PNP+  Type 

[ Dix ] IEC 61131-2 - 1 - Type 

 CAUTION 

Caution: 

When tightening the I/O wiring, please turn off the power to the control box in advance.  Any 

damage to the product caused by the user's carelessness (24V power shorts, incorrect wiring, etc.) 

is not covered by the product's warranty.  
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4.8 SAFETY INPUT CONFIGURATION 

For the safety of users, all safety -related I/O must be configured with multiple backups. Safety 

devices and equipment must be installed in accordance with the instructions in Chapter 2 Safety 

and Chapter 3 Installation.  The safety input has a safety protection stop. Emergency stop input is 

for emergency stop of the robot and safety stop input is for all safety level protection of the 

robot.  

  

 DANGER 

Danger:  

1) Never connect a safety signal to a PLC other than a safety PLC. Failure to follow these 

warnings could result in unsafe operation, resulting in serious injury or casualty. The 

safety signal and general I/O signal must be separated.  

 

 WARNING 

Warning:  

1) Inputs and outputs of all safety classes are redundant. It is necessary to isolate the 

channel so that the safety function is not activated due to signal failure. The safety 

functionality must be confirmed before installing the robot. The safety functionality 

should also be checked periodically for abnormalities.  
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Â Initial Safety Configuration  

The robot will be shipped with the initial safety configuration set to default, so that the 

users can use it without further configuration. The initial safety configuration is as follows.  

 

 

 

Â Safety protection stop and automatic restart  

An example of a safety protection device would be a door switch that stops the robot 

when the door is opened. The figure shows how to configure these features:   
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Â  Enabling Device Input (Option)  

Connect the active device input interface using the 3 -position switch. When the position 

activation switch is in the operating position (middle position), the robot starts moving. If 

the 3 -position activation switch is pressed, the switch is in the inopera tive position and 

the robot arm will not move. Rainbow Robotics does not provide an Enabling Device. An 

Enabling Device is available as an option if the user needs. To configure the feature, refer 

to the following configuration:   
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4.9 GENERAL PURPOSE DIGITAL I/O CONFIGURATION 

All Digital I/O can be used as general purpose digital I/O. To use other external equipment with 

the robot, connect the I/O from the robot control box with the corresponding equipment. The 

universal digital I/O can be used to configure devices such as rela ys or PLC systems. In this 

configuration, the output is always LOW unless the program is running. The following subsections 

are examples. 

 

Â Electric load control with digital output  

The figure below shows a way to control electric load by using the digital output.  

 

 

 

Â Control of digital input with a button  

The figure below shows a simple way of connecting a button to the digital input.  
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Â Communication with other system or PLC  

If another other system provides PNP and uses a common ground, the digital I/O can be 

configured to communicate with the other system. Its connection is shown in the figure 

below. 

 

 

 

 

 WARNING 

Warning: For the details in the technical specification and wire connection, please refer to 

Appendix D.  
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4.10 GENERAL PURPOSE ANALOG I/O CONFIGURATION 

The following methods are recommended for high reliability.  

 ̧ Use analog GND closest to I/O.  

 ̧ Equipment and control box  use the same GND. Analog I/O is not isolated from the 

robot control box.  

 ̧ Use shielded or twisted -pair cable. Connect to the GND shield on the Power (J12) 

terminal.  

 

Terminal Parameter Min  Type Max Unit  

Voltage mode Input  

AIx - AG Voltage 0 - 10 V 

AIx - AG Resolution - 16 - Bit 

Voltage mode Output  

AOx ҭ AG Voltage 0 - 10 V 

AOx ҭ AG Resolution - 16 - Bit 

 

 

Â Analog output  

The analog output can be used to control speed  of conveyor. The figure below illustrates 

a simple demonstration.  
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Â Analog input  

The output value of the analog sensor can be used by the control box as analog  input. 

The figure shown below illustrates a simple connection to an analog sensor.  

 

 

 

Â LCD Status Display 

 

 

 

 

 

1. Display Box(1): Displays information about system status.  

        Please Wait: The main PC in the control box is booting up.  

        default: The main PC in the control box is ready.  

2. Display Box(2): Displays information about robot operation and status.  

3. Action Icon: Definition lock  ( ) or release ( ) state, play ( ) or stop  ( ) state, crash ( ) 

or safe( ) state. 

4. Power Consumption: Indicates the total power consumption in watts (W).  

5. System Version Information: System version information.  
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CHAPTER 5. GET STARTED 

5.1 ROBOT CONTROL BOX ON/OFF 

Procedure for turning control box On/Off is as follows.  

Â Control box On /Off 

Press the AC/DC power switch at the bottom of the control box to apply AC/DC power.  

Press the main power switch at the top of the control box to turn on the main power.  

The message "Please Wait" will appear on the LCD screen of the robot control box. This 

indicates that the control box is in the initial booting state.   

Once the control box becomes ready for use, the LCD message will change to "default."  

 

 

To turn off the power, press the main power switch during few seconds.  

 

[ Stand Control Box  ] 

[ Compact Control Box  ] 

[ DC Control Box  ] 
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 CAUTION 

 

Caution: Our control box uses AC 100 -240V single phase (50-60Hz), DC 48V. 
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5.2 TABLET PC ON/OFF 

If you have selected the tablet PC option provided by the manufacturer for the control box, you 

will receive the tablet PC and cover as shown below. To turn on the tablet PC, press the power 

button located on the top left of the tablet.  

 

Â For Control Box  

 

 

 CAUTION 

Caution: 

1) Please ensure that the tablet PC is connected to the control box and run the application 

provided by the manufacturer. Do not perform unnecessary operations on the screen while 

the system is booting. It may cause problems with the system.  
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CHAPTER 6. SOFTWARE OVERVIEW 

6.1 UI STRUCTURE 

The UI (User Interface) program is divided into three screens as follows. Each section allows the 

user to enter necessary steps.  
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6.2 STARTUP SCREEN DISPLAY 

Â Intro  

The start screen will occur while the application is loading its processes. 

 

 

Â Login (Factory-Default login password: 0000)  

Check login at startup. Password setting and auto login setting will be done at " Setup > 

Security ". 
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6.3 MAIN SCREEN DISPLAY 

The UI has three main menus.  

 ̧ Make: The area where you actually create programs (task sequences).  

 ̧ Play: The area where the created program is simply executed . 

 ̧ Setup: The area where various parameters are configured . 

 

On the main screen, you can enter stages to create the robot's movements (Make), make it move 

in real-time (Play), or configure the work environment (Setup) through the three menus.  
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Â Power Off 

When you touch the power button at the bottom right, the power -off window will 

appear. Pressing UI Shutdown will close the program. If the robot is activated and the 

control box is connected to the UI tablet PC, the robot's power will also shut down 

together.  

 

 

 

If you press Screen Lock, the tablet PC's screen will become unresponsive to touch. To 

unlock it, drag the Slide to unlock arrow on the bottom right to the right, and the screen 

will unlock.  
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6.4 MAKE 

Â Make 

This is the screen where you can teach the robot. You can teach the robot arm using the 

icons at the top of the screen. Use the icons listed on the right side of the screen to 

move the robot arm and  use the icons on the left side to edit the teaching content.  

 ̧ Left Icons: Functions for editing the program structure, such as 

copy/paste/save/delete/comment.  

 ̧ Right Icons: Basic robot jogging (Jog/Jogging) and other settings . 

 ̧ Middle Icons: Functions for structuring the program are placed here . 

 ̧ Bottom Icons: Interface elements like program save/load, play, speed control bar, etc.  

 

  

 

ɂ For a more detailed explanation of the icons and screen layout, refer to Chapter 7.   

ɂ In the Make menu (Manual mode), the robot will only operate while the movement -related 

button is being pressed. If the button is not pressed, the robot will not move.  This setting can 

be adjusted in Setup > Interface.  
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6.5 PLAY 

Â Play 

This is the screen where you actually operate the robot arm. In this screen, you can load 

and execute the teaching files (programs). The number of play repetitions can be set in 

Setup > Interface. The total accumulated time after initial playback is displa yed at the 

bottom left.  

 

 

 

ɂ For more detailed explanations, refer to Chapter 8.  
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6.6 SETUP 

Â Setup 

This is the screen where you can configure various settings to use the robot arm. In the 

setup menu, you can adjust collision sensitivity, robot installation angle, work area, tool 

setting parameters, system log view, I/O function settings, coordinate system settings, 

and more.  

 

 

 

ɂ For more detailed explanations, refer to Chapter 9.  
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CHAPTER 7. PROGRAMMING GUIDE 

7.1 ICONS AND ACTION SCREEN 

Â Make  

Description of components in Make screen display . 

 

 

No. Description  

á Show the program list in tree form.  

â 
Shows the angle of each joint of the robot arm and the Cartesian coordinate position 

of the TCP. 

ã 

TCP Jog: can change the Cartesian coordinate position. (base/tool/user defined 

coordinate system Selectable) 

Joint: Jog: can change the angle of each joint.  

ä 
Button to switch to Simulation or Real mode.  

ɂReal mode must be selected to drive the real robot arm. 

å Can import saved projects and create new projects.  

æ Starts or stops the program and exists Motion Speed Adjustment Bar.  

ç Various editing tools are located, such as Copy/Paste/Annotations.  

è 
Various program functions (command/action) are deployed.  

Click the arrow on the right to include more functions.  

é Determines Jog Method ŕ either Smooth Mode or Tick Mode.  
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ɂ Teaching: programming RBŚs motion by means of moving the robot by hand.  

ɂ TCP (Tool Center Point): The point defined for the tool center point within the robotŚs base 

coordinate system. It may also be the origin of the end -effector.  

 

 

[ Basic View Mode ] 

 

  

[ Icon Extended View Mode  ] 
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[ Program-only Mode  ] 
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Â Teaching Icon (Function Icon, Make screen)  

 

Icon Description 

 

You can set the movement methods for the robot arm for teaching.  There 

are two types of movements: Move J, which moves each joint to the 

specified target joint angles,  and Move L, which moves the TCP linearly to 

the specified target TCP values.  Additionally, there are four other 

movements that can be applied based on  these two basic movements: Move 

JB, Move PB, Move JL, Move ITPL, and Move Pro, making a total of seven 

built - in movements. 

 

This feature allows you to input the target values as sub -items of the 

movements. For Move J and Move JB, the target values are the joint angle 

values. For Move L, Move PB, Move JL, Move Pro, and Move ITPL, the target 

values are the orthogonal coordinates of the TCP (x, y, z, rx, ry, rz).  

 

In addition to the Move, there is a feature specifically for circular motion.  It 

includes a mode for drawing an arc by specifying a starting point  and two 

additional points, forming an arc that passes through all three points.  There 

is also a mode that allows you to draw a circle by setting a center point  and 

a rotation axis.  

 

This is a function that can be used by storing certain posture/position 

information  as a variable and then referring to (calling) another motion 

function.  However, this function itself does not move to that position.  

 

This is the pin joint feature used to store and assign specific joint angle 

values as variables. It does not move to the specified location.  Instead, the 

joint angle values are saved as variables and can be referenced (called)  in 

other motion functions for use.  

 

This function moves the robot to either the starting position of the program 

or the zero position of the robot's joints.  The movement method can be 

chosen between Move J and Move L.  
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This function allows the robot to wait for a specified condition or amount 

of time.  There are 5 modes available:  waiting for a specified time, waiting 

while a condition is true,  ending the wait when a condition becomes true,  

waiting while an input condition is true, and  ending the wait when an input 

condition becomes true.  

 

This feature helps organize program commands into modules by grouping 

them under sub -items. Each folder can be named differently, making it 

easier to manage the program.  

 

This icon allows a user to add a comment or memo to the program.  

 

This function allows for program termination and the display of an alarm 

pop -up message. There are four options: terminate the program, terminate 

only the sub -program,  terminate only the folder's sub -programs, and display 

an alarm pop -up message. 

 

This is the Debug function for internal value debugging.  There are two 

options: Debug Pop -up and User Log.  The Debug Pop -up allows you to 

check specific variable values or  internal parameters by requesting them in 

a pop -up format.  The User Log lets you leave a string or string variable in 

the log system.  However, logging too frequently may affect the system.  

 

The user input function pauses during program execution to allow users to 

change the value of a  variable/arrangement/point/character/global/ROM by 

entering it.  You can change the value, ignore it, and skip it, depending on 

your situation.  

 

This function is for controlling external axis in addition to the robot.  Up to 

6 can be added.  
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This icon is used to create a conditional statement.  A user can generate 

separate motion program branches depending on conditions using If, Else 

if, and Else. 

 

This icon is used to create another type of conditional statement. For the 

Switch statement, a user defines each case.  

 

This feature includes the Pre Program, which executes the contents only 

once at the beginning, and the Post Program,  which defines functions to be 

performed after the program ends.  In cases where the program runs 

continuously, such as in Play mode, the Pre Program content is executed 

only once.  For one-time commands like variable declaration or 

communication setup, you can manage them under the Pre Program.  The 

functions declared under the Post Program are executed sequentially after 

the program ends.  Motio n-related commands cannot be used in the Post 

Program. 

 

This is the Set function. It allows you to configure various setting parameters  

that are typically set in the Setup menu directly within the program.  You 

can change specific setting parameters during program execution.  

 

The TCP setting function allows you to temporarily change the TCP value  

during program execution by loading a pre -saved TCP value. TCP values can 

be saved in advance in the Tool List on the Setup page.  

 

This manual operation feature allows you to pause the program and  perform 

direct teaching during its execution.  

 

It is a function to operate the robot joint and the external axis at the same 

time. 
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This is a loop function. It repeats the sub -program based on a specified 

condition or number of times.  There are four modes:  

repeating a set number of times, repeating while a condition is true,  the Do 

While function (executes at least once and continues while the condition is 

true), and ending the loop when the condition becomes true.  

 

This function forcefully breaks out of a loop. It is used under the repeat 

function,  and even if a specific condition is declared for the loop,  using the 

break function allows you to exit the loop early.  Additionally, the continue 

function moves the program flow to the top of the loop,  the program logic 

jump function allows you to jump to a logic point marked with Here,  and 

there is also a function to jump to a folder or the logic jump destination.  

 

This is the thread function, which includes two options:  adding a 

general/non -stop thread and calling an event thread.  There are five thread 

properties: general thread, non -stop thread, non -stop thread 2,  event 

general thread, and event non -stop thread.  The sub-items of the thread 

function run in parallel with the main program.  However, motion -related 

commands cannot be placed under the thread function.  

 

The G-code function is available when a G -code file is placed in the specified 

folder.  The robot will execute the path defined by the G -code. 

 

This is a function to replay a recorded motion using the motion recording 

feature. The motion recorded via direct teaching can be replayed using 

either the J or L type with this feature.  

 

This function adjusts the TCP position based on feedback from the welding 

current via analog input signals.  The user must adjust the current/voltage 

signal according to the analog input range (0~10V) provided by Rainbow.  

 

This function automatically generates predefined motions.  Multiple 

predefined motions are available, and you can modify the parameters to 

create the desired motion.  
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This command controls the digital output of the control box. There are 

seven functions: individual output, bit combination output, signal toggle 

output, full signal output,  unit pulse output, pulse width modulation (PWM), 

and condition -based output.  The selected signal is output through the 

chosen port among the 16 ports available.  Each port can be set to High, 

Low, or Bypass signals. 

 

This command controls the analog output of the control box.  The selected 

voltage is output through the chosen port among the four analog ports 

available. Each port can output a voltage range of 0~10V.  There are two 

functions: individual analog output and speed -based analog output.  

 

The tool flange has two digital outputs. You can assign signals to these two 

digital outputs.  Additionally, the voltage level (0V, 12V, or 24V) for the 

output from the tool flange can be adjusted.  

 

This is the gripper function. Functions for third -party grippers are pre -

installed. By selecting the gripper you wish to use and the function provided 

by that gripper,  the system helps you easily operate the gripper 

automatically.  

 

This function is available when an I/O expansion module is added.  You can 

configure the digital/analog outputs of the I/O expansion module,  which 

works similarly to the existing digital and analog output functions.  

 

This is a dedicated macro function for arc welding.  It groups functions that 

can be implemented through common D.out or Wait functions  into a macro 

format for quick use.  Settings for the arc welder are performed in Setup > 

Device. 

 

This function is for using digital welders.  After selecting the brand of digital 

welder to be used,  you can choose the mode and options to easily operate 

the digital welder.  
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This is a script function that allows the user to write custom scripts.  It can 

be used for specific calculations, variable substitution,  and assignment 

beyond the basic functions.  

 

This is the Assign function for declaring variables, with five types available.  

The types include variable  for storing single numbers,  array for storing arrays 

of numbers,  point for storing positional information (x, y, z, rx, ry, rz),  joint 

for storing joint angle information, and string for storing text.  

 

This function declares variables (single variables, arrays, point variables, etc.)  

for real -time monitoring during program execution.  Variables declared in 

the monitoring function can be observed in real -time during program 

execution by clicking the monitor icon on the right side of the Make/Play 

page. 

 

This function enables RS485/232 output via the tool flange/control box.  You 

can output in ASCII mode or hex mode.  The communication protocol is set 

in the Setup > Socket/Serial menu.  

 

This is a socket communication function.  It allows you to open a socket, 

connect to a specific server, send request messages,  and receive specific 

data from the server.  Up to five different servers can be connected 

simultaneously. 

 

This is a Modbus client function.  It allows requesting data from a specific 

IP/address and retrieving the returned data.  The request interval and format 

can be specified.  A separate protocol is provided for the Modbus server 

included with this product.  

 

This function integrates features for using external products like HMI and 

PLC easily. You can select the desired product and its specific features for 

use. 

 

This function allows you to insert a pre -created program file (teaching file) 

into the current project.  There are three options: sub -program call, copy 

command content, and switch program.  The sub-program call allows 

viewing the sub -project without modification.  If modification is necessary, 

the sub -project must be opened separately.  The copy command content 
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option lets you insert another program file into the current document in an 

editable form.  Unlike sub-program call, which simply calls the program,  copy 

command content copies the program in a modifiable format.  The switch 

program option is used when you want to replace the main program with 

another project.  

 

This function defines repetitive actions.  It defines the space where the 

repeated actions will be performed and the actions at each location.  The 

same actions will be performed at all defined points.  This function is useful 

for implementing palletizing.  

 

This is a conveyor tracking function.  Once the conveyor speed and direction 

are set, the sub -actions (L, PB, ITPL, Pro, Circle) of the conveyor function will 

be added to the conveyor flow.  

 

This is a force control function.  You can select the direction and coordinate 

system for the desired force.  Sub-actions under force control will have this 

force control feature applied automatically.  

 

This is a dedicated function for weaving movements.  Movements like L -

series and Circle under weaving are combined with the set weaving options.  

The available weaving patterns are Trapezoidal, SineWave, Triangle, C -Wave, 

and Circle. 

 

This is a dedicated function for weaving movements.  Unlike the existing 

weaving functions, the reference for weaving is through the TCP coordinate 

system. Movements like L -series and Circle under weaving are combined 

with the set weaving options.  The available weaving patterns are 

Trapezoidal, SineWave, Triangle, C-Wave, and Circle. 

 

This function is used for welding applications.  It detects the movement of 

the base material and reflects the movement and direction to proceed with 

welding.  
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Â Editing Icon (Left side in Make screen)  

Icon Description 

 

You can raise or lower commands one space at a time.  

 

Revert the operation to a step before, after, up to 50 times.  

 

It can copy the selected command and you can the copied 

command to a different location.  

 

It can paste the copied or cut command into the selected 

location.  

 

It can cut the selected command. This command can be pasted 

to a different location.  

 

It can delete the selected command.  

 

This is Annotation function. It prevents the selected command 

from running.  Annotated commands exist in the program but 

not executed.  If you press the disable button on the annotated 

command, it is activated.  

 

It can mark the highlight (marking) in the desired program line.  

Therefore, you can underline important program lines.  There are 

two colors, blue and pink. 
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Â Jog and other utilities (Right side of Make screen)  

Icon Description 

 

It can move TCPŚs position relative to a global coordinate 

system fixed to the base.  

 

It can move the position of TCP based on the local coordinate 

system (tool coordinate system) fixed to TCP.  

 

It can move the position of TCP based on the user -defined 

coordinate system  (User Coordinate). 

 

It can allow to move each joint of the robot arm separately.  

 

This is a collection of settings such as User coordinate system 

settings, automatic TCP find, and other easy -to-use settings with 

a Jog. These settings can also be set in the Setup menu by 

default.  

 

This is a collection of special features which can view status and 

set-up values such as I/O status information of the system,  user-

coordinate Setting information and current/temperature 

information of the robot.  

 

It is a window for real -time observation of the values selected 

variables through  the Monitor function.  In addition to the 

selected variables, system variables that need to be checked  

frequently are also displayed.  

 

This function allows the user to select the UI mode.  Users can 

select UI mode according to their level and environment.  There 

are four mode options: Expert Mode, Beginner Mode,  Welding 

Mode (Analog), and Welding Mode (Digital).  
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Â System function button  

Icon Description 

 

This icon is used to move to home screen & another page.  (It 

is located in the top left.).  

 

This icon is used to power off the UI.  When the tablet PC is 

connected to the robot,  the robot will also be turned off.  Screen 

Lock function is included in here. (It is located in the bottom 

right.). 

 

 A detailed description of each function is described later.  
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7.2 CREATE TEACHING ENVIRONMENT 

Robot teaching (programming) is available only in the Make screen.  Please open the Make screen 

from the Play or Setup screen via the   button located at the top of the UI. It is also possible 

to move to the Make screen from the Home screen.  

 

Â Connect Tablet PC to Control Box  

 This icon is in the top  right  of each screen. State The robot control box and tablet 

PC must be connected before teaching. When this icon is pressed, the following screen is 

displayed.  

 

 

 

Press the řConnectŚ button to link the tablet PC to the robot control box. 

 ̧ řConnectŚ button: Will connects the tablet PC to the robot control box.  
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    CAUTION 

Caution:  

1) Make sure that the control box is turned on and that the emergency stop switch is 

turned off. If the control box is not on, the light beneath řDevice OffŚ will turn red. 

 

The figure below shows a display when the tablet PC and control box are being  

connected. 

 

 

 

řNetwork ConnectingŚ lights yellow when the tablet PC is trying to connect to the control 

box.  
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řNetwork ConnectedŚ becomes blue when the table PC and control box are connected 

properly. The řControlŚ button is also activated once more.  

 

 

 

After řNetwork ConnectedŚ, press the řControlŚ button to activate the robot control system.  

 ̧ řControlŚ button: Will initialize the robot arm for operation.  

Pressing the activation button initializes the robot arm, bringing it into a controllable state. 

During this process, the brakes on each joint will release, producing sequential sounds 

from the robot arm. Once all systems are powered on and connected, all status indicators 

will turn blue, as shown on the screen below.  
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 If the robot does not show a blue light indicating successful activation and instead displays 

a red light, please check the emergency stop switch status, tool load settings, and robot 

installation angle. Follow the instructions in the popup message to revi ew and adjust the 

settings and operating conditions as necessary.  
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Â Create New Project  

To create a new project, click the 'New' button at the bottom of the Make screen. In the 

'Create New Project' screen, select 'Start with an empty project,' and a screen will appear 

where you can assign a file name.  

 

 

 

The default name of a new project is my_project. Please type a name for the new project 

and press the řSaveŚ button in the dialog. Note that the new project is not created if the 

řSaveŚ button is not clicked. 
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7.3 TEACHING (PROGRAMMING) 

Â Ways to Move the Robot  

There are two ways to drive the robot.  

 ̧ Direct-Teaching: When a user manually rotates each joint to change the pose of the 

robot.  

 ̧ Jogging: When a user uses the jog buttons in the UI to move the robot.  

 

Â Direct-teaching / Gravity Compensation  

 

For řDirect-TeachingŚ, a user must press and hold the mechanical button located on the 

tool flange. Pressing this button allows each joint to move freely.  

  WARNING 

Warning:  

1) řDirect-TeachingŚ can be used only when the robot is initialized and activated. 

2) The load value in řSetup-ToolŚ should be set prior to using řDirect-TeachingŚ when a tool 

is installed at the tool flange. Without a proper value of the load, řDirect-TeachingŚ may 

not work properly.  

3) In řSetup-InterfaceŚ, the sensitivity of joint reaction can be adjusted. 

4) Please ensure that the robot is not moving before using řDirect-TeachingŚ. 
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Â Jogging 

 

There are four modes of jogging.  

 
Mode 1 TCP Movement in the Cartesian coordinate 

system with respect to the base (global) frame.  

 
Mode 2 TCP Movement in the Cartesian coordinate 

system with respect to the tool (local) frame.  

 
Mode 3 

TCP Movement in the Cartesian coordinate 

system with respect to the user coordinate frame.  

 
Mode 4 Angular joint movement.  
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There two  ways to control jogging:  

 ̧ Smooth: Use for continuous motion of the robot. When the ř+Ś or the ř-ř button 

is pressed and held, the robot moves continuously until the button is released.  

 ̧ Tick: Use for discontinuous motion of the robot. The robot will move a specific 

amount as defined by the user each button click.  

 

 The control method for jogging can be selected via a toggle button located in the top 

right in řMakeŚ screen. 

 In řSetup-InterfaceŚ, a user can specify the amount of movement for each řTickŚ button 

press. Or it can be directly changed in pop -up window as below.  

 

 

 

 

 WARNING 

Warning:  

1) Make sure that there are no obstacles or people in the robotŚs workspace before the 

use of jogging.  

2) It is highly recommended to use the řSafety SliderŚ feature in řSetup-InterfaceŚ. This 

feature is activated as a factory default.  
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              [ Jog Mode 1: TCP jog w/ Global coordinate  ] 

 

 

            [ Jog Mode 2: TCP jog w/ Local coordinate  ] 
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[ Jog Mode 3: TCP jog w/ User coordinate  ] 

 

 

[ Jog Mode 4: Joint jog w/ joint coordinates  ] 
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Â Real Robot and Simulation Modes  

Two Modes are available for testing the robotŚs movement. 

 

 

 ̧ Simulation Mode:  

Allows the user to virtually move the robot arm on the UI screen without 

moving the actual robot.  

It is recommended to run simulation mode first for safety reasons before 

teaching a new motion.  

 ̧ Real Robot Mode:  

Drives the real robot as displayed on the UI screen.  

 

WARNING 

Warning:  

1) Real Robot mode is only available when the robot is connected and activated.  

2) Simulation mode only requires the provided tablet and the control box. It does not 

require the robot arm.  

3) When using Real Robot mode, please make sure that the nearby environment is clear & 

safe before operating, as the robot will move.  
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Â Teaching Robot Movement  

The basic robot teaching functions are  Move  and  Point . Both icons are on 

the top bar when using the  Make  screen. 

 

 ̧ Move : Defines motion property for the robot arm.  

 ̧ Point : A sub-function of  Move . Defines a destination position for each 

movement.  

After using the Move and Point functions in an empty program, the script field in the UI 

will look like the following.  

 

 
 
ă"Oqxg"V{rg"" 
 
ă"Hktuv"Vctigv"Rqkpv 

ă"Second Target Point  

 

 

Â Move Function  

 

Move sets the robot arm's motion properties.  The two primary types of movements 

are Joint  and Linear . These types are further broken down into commands, as shown in 

the figure above.  
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à Joint Movement Type  

The Joint Movement Commands generate movement by setting the angular value of 

each individual joint (in degrees). The sub -elements are Move J and Move JB.  

 Move J (Move Joint):  

Sets each joint angle to the values contained within the target Point.  

The movement speeds for all joints are slowed relative to the joint that requires the 

most movement time.  

 Move JB (Move Joint Blend):  

Starting from the initial arm configuration, the arm will move smoothly between 

each Point without stopping by using the Move J method.  

Move JB has two modes: time -based blend and direction -based blend.  

 

á  Linear Movement Type  

The Linear Movement Commands generate movement by setting the position of the 

TCP in the Cartesian coordinate system.  These commands use Cartesian coordinates 

(x,y,z coordinate values and rotations) as the target values for the movement.  Sub-

elements include Move L, Move PB (formerly Move LB), Move JL, Move ITPL, and Move 

Pro. 

 Move L (Move Linear):  

The TCP moves in a straight line from the starting point (current position) to the 

target point (set position).  The tool's orientation rotates with the least possible 

angle. For tasks where the TCP movement and orientation change take a significant 

amount of time, the speed of other tasks is adjusted accordingly.  

 Move PB (Move Point  Blend , Old Move LB ): 

The TCP moves smoothly from the starting point (current position) between points 

using the Move L method without stopping.  

A blend distance is assigned to each point, cutting and connecting the previous 

and next paths with an arc, allowing the TCP to follow a smooth trajectory.  
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If the designated blend distance is larger than half the length of the adjacent paths, 

it is automatically adjusted to half the length of the shorter path.  

The blend ratio at each via point can be set in distance units or as a percentage 

(%). Additionally, the speed can be configured individually for each via point.  

Move PB has three modes:   

Constant Mode: The toolŚs orientation remains the same as it was at the starting 

point (current position) during movement.  

Intended Mode: The toolŚs orientation changes according to the saved orientation 

at each point.  

Smooth Mode: Unlike Intended Mode, where the rate of change in X, Y, Z, and 

orientation remains constant, Smooth Mode has a lower rate of change in 

orientation as it approaches the start and end points. 

 Move JL (Move J with Linear Input):  

Like MoveL, the Cartesian value of the target point is used as input.  However, 

instead of going straight to the point, it uses MoveJ's method.  When the Cartesian 

coordinate system input is received, it is converted into the target joint angle 

through inverse kinematics and inputted again to MoveJ.  

 Move ITPL (Move Interpolation):  

The TCP moves smoothly from the starting point (current position) between points 

using the Move L method without stopping.  While Move PB blends paths without 

passing through each waypoint exactly, Move ITPL moves along a trajectory that 

passes through each waypoint precisely, and thus does not require a separate blend 

setting. 

Move ITPL has six modes: Constant Mode: The toolŚs orientation remains the same 

as it was at the starting point (current position) during movement.  Intended Mode: 

The toolŚs orientation changes according to the saved orientation at each point. 

Smooth Mode: Unlike Intended Mode, where the rate of change in X, Y, Z, and 

orientation remains constant, Smooth Mode has a lower rate of change in 

orientation as it approaches the start and end points.  

Additionally, the speed can be configured individuall y for each i ntermediate 

waypoint.  
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 Move Pro (Move P rocess): 

The TCP moves smoothly from the starting point (current position) between points 

using the Move L method without stopping.  

Cartesian coordinate values (X, Y, Z, etc.) are used as input values, and blend radii or 

blend ratios can be set at intermediate waypoints. The speed can also be configured 

individually for each waypoint.  

By using general points and corner points, the TCP moves smoothly along a 

trajectory that precisely passes through each waypoint.  

Move Pro has three modes, similar to Move PB: Constant, Intended, and Smooth 

Modes.  

 

Â Difference between Move  J and Move  L 
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Move J does not consider the movement trajectory of the terminal (TCP).  It is an 

operation that only uses the joint angle information of the starting point and the joint 

angle of the target point.  The driving speed of other joints are adjusted to the joints that 

require the most driving time.  

Move L is a mode that uses inverse kinematics to move the trajectory of the terminal 

(TCP) linearly from the starting point to the target point.  6 Cartesian coordinate values (x, 

y, z, Rx, Ry, Rz) are the inputs for the target point value.  

 

Â Difference between Move L, Move PB, and Move ITPL  

 

 

Move L moves in a straight, linear path between the start and destination points.  The arm 

will arrive at each sequential arrival Point, stop, and then continue to the next Point.  
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Move PB starts at the initial Point, uses each intermediate Point as a waypoint, then stops 

at the final Point.  The arm will not stop at the specified waypoints.  Instead, it will arc around 

each point according to the blend distance, and then continue without stopping.  

Move ITPL, the points other than the arrival point move to the waypoint, creating a 

trajectory that passes exactly through the waypoint.  The trajectory is created without 

stopping and a separate speed setting is possible for each waypoint.  

 

  WARNING 

Warning:  

1) The five linear motion commands (Move L, Move PB (Formerly Move LB), Move JL, Move 

ITPL, Move Pro) move the robot using inverse kinematics calculations.  Therefore, 

movement may be limited in singularity positions where inverse kinematics calculations 

are not possible.  

2) Certain joints may move faster or be restricted in motion while in the dead zone of the 

robot. Further information about dead zones can be found in Section 1.7.  
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Â Changing Move Function Commands  

When the Move Function is used for the first time in a program, the program tree will be 

created as shown below. By default, the Move function is set to Move J.  

 

 

 

Click Move J to  change the Move command type. A popup will appear as shown below.  
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Select the desired movement type and click close to change the movement type.  

An example of a teaching program is shown below.  

 

 

 

Move J, Move JB  

The arm moves to the joint angle configuration contained within each 

Point. Each angle value is relative to the base position.  

 

 Since the robot arm consists of six joints, the Move J and Move JB 

functions will move all six joints based on the configuration 

contained within each Point.  

 

Move L, Move PB (formerly Move LB), Move JL, Move ITPL, Move Pro  

The arm moves relative to or directly to a target TCP position contained 

within each Point. Each Point determines a target location within the 

Cartesian coordinate system for the TCP to pass through.  

 

 Since the Cartesian coordinate system consists of six values (x, y, z, 

Rx, Ry, Rz), all six values will need to be set as subitems of Move L, 

Move PB, Move JL, Move ITPL and Move Pro.  

 






























































































































































































































































































































































































































































































































































































































































































































































































