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The Introduction

The Introduction

Introduction  Thank you for buying Robot.

This manual describes how to safely and correctly using TV robot operation

and programming.

Please read this manual and other related manuals carefully before using the

robot, and be sure to understand and be familiar with what is explained in the

manual.
Version The software versions corresponding to this manual are as follows:
Relations Equipment Software/system version number
Demonstrator HSPad3-V1.6.11
Controller HSC3-V1.6.11
Drive and control in one HSI V1.6.11

What to Read This manual is mainly for users of industrial robots. Please ensure that users

have a basic knowledge of industrial robots.

Pictorial The following figures may appear in this specification and represent the

Description  following meanings:

Graphic

Instructions

Prompt information, prompt to explain the precautions of

operation.

i
A

Warning information, warning of possible losses.

Example messages that demonstrate specific applications of

the concepts described in the examples.
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Revision Version Revision Revision Notes
records number date
Supplementary Appendix 13.5,
SOCKET Error Codes
A03 2024/7/3
Correct the IPO mode selection
instructions
Update the dynamics installation pose
setting instructions
Update the dynamics body friction
identification instructions
Update the dynamic load configuration
A04 202477/4
description
Update the dynamics drag demo setup
instructions
Update the drag track recording
instructions
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1 Safety

1.1 General safety rules

Notes ® |t is the responsibility of the operator to ensure that the robot production
environment complies with and complies with national and local laws,
regulations and regulations regarding safety. Robots are different from
other equipment, due to its fast speed, wide range of motion, complex
posture changes and other characteristics in the production process, it is
likely to bring personal injury or equipment accidents, so we must pay
special attention to safety matters, so as not to cause unnecessary
losses.

® Before installation, operation and maintenance, please be sure to fully
grasp the knowledge of robot equipment, safety information and all

matters needing attention.

1.2 Instructions description of safety responsibility

Notes Robot is committed to providing reliable safety information, but cannot ensure
the completeness of safety information. Even if the operation is carried out
according to the safety precautions, it is not guaranteed that the robot will not
cause personal and property losses in complex situations and uncertain

factors.
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1.3 Emergency stop button

7

Warnings:

® The emergency stop button is the only means to trigger the emergency

stop state of the robot, and it is also the most important means to ensure
the safety of the operator and equipment in an emergency. Therefore,
when the robot is installed, taught, operated and operated, please make
sure that the emergency stop button (including the external emergency
stop button connected to the robot system by the integrator) can work
normally.

The normal working condition of the emergency stop button is that the
device can enter the emergency stop state after pressing the emergency
stop button, and the emergency stop state can be relieved after resetting
the emergency stop button. Most reset operations of the emergency stop
button are carried out by means of rotation, and the direction of rotation is
marked on the surface of the button. There are also some buttons that are
reset by pulling up.

The operator must confirm that the emergency stop button is not
abnormal before the robot can be used. All operators must strictly

implement the regulations.

Indication of 1o emergency stop button location

position

is shown below.

Demonstrator:

Electric control cabinet:

N
A
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0 Tips:

After pressing the emergency stop button, an alarm message will pop up in the
information window of the teacher. Operators need to reset the emergency
stop button first, and click the [Alarm Confirmation] button to confirm the alarm

information before they can continue to operate the robot.

1.4 Precautions for robot and installation

Notes on ® \When considering robot safety, the robot body cannot be considered
Matters separately, but the whole robot production system environment should be

considered comprehensively.

® Robots cannot perform production operations alone. Only after the end
effector is installed and the peripheral equipment and equipment system
are set up can the production operation be carried out.

® After installing the robot, be sure to set up a safety fence for the robot to
prevent personnel from entering the robot working area during the
operation of the robot, and to prevent accidents in which the control object
is released or flown out due to the power supply or compressed air supply
to the end effector is cut off.

® After setting up the safety fence, please be sure to place the robot's
teaching device outside the safety fence. Only in this way can the
movement of the whole robot be monitored.

® Make sure that no tools, fixtures, discarded objects or other obstacles are
left in the robot's working area after the installation operation is
completed.

® Before the robot is connected to the power supply, please confirm
whether the voltage, frequency and cable specifications of the power
supply meet the requirements.

® \When instaling the attached machine on the end-effector and
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manipulator, be sure to follow the size and number of bolts specified in
the relevant manual, and use the torque wrench to tighten according to
the specified torque. In addition, no rusty or grime bolts should be used.
Non-specified fastening and imperfect methods can cause bolts to
loosen, which may lead to major accidents.

® The load on the wrist and the manipulator must be controlled within the
allowable weight. Failure to comply with the provisions of the allowed
handling weight may lead to abnormal movements or premature damage
of mechanical components.

® |t is strictly prohibited to supply power, compressed air, welding cooling
water outside the specification, which will affect the action performance of
the robot, and cause abnormal action or failure, damage and other
dangerous situations.

® Please ensure that the robot controller and peripheral equipment are
properly grounded. The robot controller and peripheral equipment with
interference power should be grounded separately. At the same time, if
there is a source of electromagnetic interference outside the controller,
noise filtering equipment should be installed on the power supply line of
the robot control cabinet.

® Although the electromagnetic wave interference is related to its type or
intensity, there is no perfect countermeasures with the current
technology. In the robot operation, power on medium conditions, should
comply with the operation precautions. The recorded data will be lost due
to electromagnetic waves, other noise and substrate defects. Therefore,
please regularly back up the program files and register files to external
storage media such as U disk.

® Situations where robots are not allowed:
B In combustible environments.

B In an explosive environment.

Guangzhou Auctech Automation Technology Ltd 6
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B Where there's a lot of radiation.

m  Water or high humidity.

1.5 Precautions for robot teaching

Before

demonstration

The teaching work should be completed by two people, one of them as a
safety personnel, monitoring the whole teaching work, and stopping the robot
in time through the safety device when danger is about to occur; The other
person as a teaching staff, carefully and carefully complete the teaching task.
The security personnel and the demonstration personnel must be the
personnel with relevant training.

Verify that the robot or peripheral equipment is not in a dangerous state and
that nothing unusual has occurred.

Confirm the range of motion of the robot, be sure not to get close to the robot
or enter under the robot arm, to avoid the workpiece falling and endangering
the life and safety of personnel.

Confirm the safe passage of the teaching personnel so that they can safely
evacuate in case of danger.

Confirm the location and status of the emergency stop button (demonstrator,
electric control cabinet).

An emergency stop switch should be installed outside the safety fence where
the entire movement range of the robot can be monitored, so that the safety
personnel can easily and quickly press the emergency stop switch to stop the
movement of the robot when they find the abnormal or dangerous movement

of the robot.

In

demonstration

Whether safety personnel or teaching personnel, must always monitor the
robot for abnormal movement, the robot and its surroundings for collision,
clamping, extrusion risk.

It should be confirmed that the procedure or steps are correct before
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proceeding with the operation. Editing procedures or steps incorrectly can
lead to accidents.

Always pay attention to the movements of the robot and do not work with your
back to the robot. Even if the action of the robot is slow to react, it will lead to

the possibility of accidents.

After the

Demonstration

Before confirming the teaching trajectory is correct, please ensure that there
are no people and obstacles within the movement range of the robot. After
confirming that there are no people and objects that may collide or interfere
with the robot, run the teaching trajectory. At this time, the movement of the
robot should be kept at low speed. When it is confirmed that the robot is

correct, it can run at high speed.

1.6 Precautions for robot operation

Notes on

Matters

Before starting the robot, please make sure that there are no people and items
that may interfere with the operation of the robot in the robot operation area.
Before starting the robot, the function and name of each switch, display and
signal of the robot should be clear, and ensure that the functions and
equipment such as signal lights, external power sources, safety locks,
emergency stop buttons are normal.

If there are multiple operators in the robot application system, please make
sure that the operators make clear to each other the signal of the robot to start
operation, and let other operators determine that it is safe to start the robot.

If the robot has not been running for a long time, please reduce the running
rate of the robot and maintain the position where the emergency stop button
can be pressed immediately to ensure that the robot can be stopped at any
time.

If the robot will produce a lot of waste, metal dust, small debris, etc., in the

process of working, please cover the robot and robot controller with a suitable
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protective shell.

According to the setting place and the work content, the operator should write
the starting method, operation method, solution method when abnormal and
other relevant operation regulations and check list of the robot, and operate in
accordance with the operation regulations. Operating only with the memory
and knowledge of the operator can lead to accidents due to forgetting and

errors.

Industrial
robot gesture

method

In large robot application systems, there are usually multiple operators
working collaboratively. When communicating at a distance, shouts should be
avoided as far as possible, because the noise and other factors in the
production environment may not convey the meaning correctly, resulting in
accidents. The intention should be correctly communicated through industrial

robot gestures and other ways on site.

An example gesture method is shown in the following figure:

2. NO, cut the power! 3. Isthat OK ? @

e g
o Ve
I > i

1. Switchon!

4. OK! 5. Wait a minute ! 6. Move away !

1.7 Notes on robot automatic operation

Notes

Matters

on @ Be sure to confirm that the workpiece has been firmly grasped before the

robot runs automatically. If the grip of the robot gripper is not enough, the

robot may throw the workpiece out during operation. When the gripper is
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electromagnetically driven or pneumatically driven, design a
corresponding failure protection system to ensure that the workpiece is
not suddenly thrown out once the gripper loses its driving force.

When the workpiece because of various circumstances, can not avoid
being thrown out, to ensure that the safety fence, protective net, etc. can
withstand the impact of the workpiece, can effectively protect personnel
from injury.

If the robot shows a fault and stops running, please check the fault shown
and troubleshoise it according to the corresponding method to ensure that
the robot is in a sound state, and restart the robot in the correct recovery

sequence.

Warnings:

Never assume that the robot is not moving because the robot may be waiting
for an input signal to continue moving, or it may be temporarily stopped
because of the rhythm of the work. The operator can check whether the robot
is in the "running" state by looking at the robot motion state on the interface of

the teacher.

1.8 Precautions for operator operation

Description

of matters

® Operators must wear work clothes, safety helmets and safety shoes

before working.

Before entering the safety fence, please confirm that all safety measures
are complete and functioning properly.

When there are dust, oil and other dirt in the robot production area, please
be sure to clean the environment in and around the working area of the
robot first to avoid causing people to fall down or polluting the robot during
maintenance.

Only after cutting off the power supply, the operator can enter the action

Guangzhou Auctech Automation Technology Ltd
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range of the robot to work.

® After running the robot for a period of time, all parts of the robot may heat
up very high, especially the motor and reducer. Therefore, do not touch
the above parts immediately after the robot stops.

® The operator should maintain the consciousness of escape at any time
when working. It must be ensured that in an emergency, an immediate
escape is possible.

® \When switching on the power to the robot, make sure that there is no
operator within the range of the robot.

® [f the overhaul, repair, maintenance and other operations must be carried
out in the state of power, at this time, the operation should be carried out
in groups of two people. One person should maintain a position where the
emergency stop button can be pressed immediately, and the other person
should remain alert and quickly operate within the range of the robot's
action. In addition, the operation should be performed only after the
retreat path is confirmed.

® Never enter the robot range of motion when the robot is in operation, even
if the robot does not appear to be moving.

® Make sure that there are other robots around the robot and take care to
avoid them.

® Before maintenance work, make sure there is enough space around the
robot to avoid potential collision with peripheral equipment. Please keep
the peripheral equipment in a fixed state to prevent the sudden movement
of these equipment from causing danger.

® [f the peripheral equipment has compressed air or water, cut off the
supply and remove residual pressure before servicing.

® [f it is necessary to replace parts, the replacement parts should only be
those approved by Robot.

® Before removing the motor of any joint, please support and secure the
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robot arm with a suitable lifting device. After the motor is removed, the
braking of the shaft will fail, and if it is not held in place by support, the
shaft may fall down due to gravity, causing danger.

After removing and replacing the motor, be sure to calibrate the zero
before you can run the robot again.

If you need to remove the motor, remove the motor after inserting the zero
bolt and fixing the mechanical arm with a wooden block or crane to
prevent it from falling off (the zero bolt and block are used to align with the
original position, and can not be used to fix the machine). In addition, do
not remove the motor while the manipulator is supported by human
hands.

The balance spring device is in a compressed state inside under normal
conditions, which is extremely dangerous. It is strictly forbidden to
disassemble or decompose (only for models equipped with balance
spring devices).

Pay attention to the electrical components in the electric control cabinet.
Even if it is in the state of power off, the energy retained in the device is
still dangerous.

Do not alter or modify the robot. We will not be responsible for any

modification of the robot.

1.9 Safety features of robots

Description of robots have the following safety characteristics, please be sure to fully

Characteristics understand and apply them to the design of safety measures.

All emergency stop lines are hardware logic.
The emergency stop button is installed on the teaching device and the
electric control cabinet. If necessary, the emergency stop button can

also be installed externally. Place these buttons where they are easily

Guangzhou Auctech Automation Technology Ltd
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visible and easy to press during production operations.

The motion speed and motion error of the robot will be monitored by the
controller in real time. When the motion speed or position is out of
tolerance, the robot will immediately stop and alarm the corresponding
fault.

For safety, the maximum speed of the robot will not exceed 250mm/s
when the manual mode of the teaching device is used.

The range of motion of each joint of the robot has been set at the
factory. If necessary on site, the value of the soft limit of the joint can be
modified, but it cannot exceed the limit of the mechanical limit.

The teaching device provides user-defined use authority function, and
the operator can assign the corresponding authority to the field
production personnel according to the field situation, in order to prevent
the production personnel from performing some misoperations,

resulting in personnel or property losses.

1.10 Common situation on site

Examples of The majority of robot accidents are as follows:

situations

® The robot performs automatic operation without confirming whether there
is a person within the movement range of the robot.

In the automatic operation state, a person enters the action range of the
robot.

The robot starts suddenly during the operation.

They only pay attention to the robot in front of them and pay no attention

to other robots.

The above accidents were caused by "neglecting safe operation steps" and

"not expecting the robot to make sudden movements". In other words, they are

Guangzhou Auctech Automation Technology Ltd
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all accidents caused by man-made unsafe behaviors such as "moming
negligence" and "not following the prescribed steps". Therefore, operators
must keep safety precautions in mind during their daily operations and must
not be careless.

In addition, "emergencies" will also make the operator too late to implement
"emergency stop", "escape" and other behaviors to avoid the accident, which
is likely to lead to major accidents.
"Emergencies" generally have the following types:
® The low speed actions of the robot suddenly become high speed actions.
® Other operators performed the operation.
® Different procedures were started due to anomalies in peripheral
equipment and program errors.
® Abnormal action due to noise, malfunction, defect, etc.
® Misoperation.
® A high speed action is executed when intended to be performed at a low
speed.
® The workpiece carried by the robot drops and scatters.
® The workpiece is in the stop state of clamping and interlocking standby,
and suddenly loses control.
® An adjacent or behind robot executes the action.
Action These are just a few examples.There are many forms of "contingencies." In
countermeas most cases, it is not possible to "stop" or "run away" from a robot acting
ures suddenly, so the following best countermeasures should be implemented to
avoid such accidents:
® \When the robot is not in use, measures such as "pressing the emergency
stop button" and "cutting off the power" should be taken to make the robot
Guangzhou Auctech Automation Technology Ltd 14
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unable to move.

® During robot action, configure safety personnel who can immediately
press the emergency stop button to monitor the safety state.

® During the robot operation, the emergency stop button should be pressed
immediately.

® During the action of the robot, the action of the robot should be paid
attention to at all times, and the operation should not be carried out with
the back of the robot. Even if the robot's action response is slow, it will

lead to an accident.

The above countermeasures must be fully understood and kept in mind by the

operator and adhered to when working in the field.
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2 System hardware composition

2.1 Robot body

Introduction  The robot body is mainly composed of a base, a large arm, a small
arm, and various joints. The robot model body structure and each
axis direction are shown in the figure below:

Small arm

5
6 % 53 % |’ 74

Big arm \/
\q

J3

J1

Base
' \

2.2 Electronic control system

Introduction  The core components of the robot's electronic control system
include: controller, servo driver, |O module, teaching display, power
cable and encoding cable.

2.2.1 Control unit

Introduction EPC employs an open, modular architecture based on embedded
industrial computers, running real-time Linux systems. It integrates
efficient robot motion control algorithms and features advanced fault
diagnosis mechanisms. The controller is illustrated below:
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2.2.2 Collaborative robotic arm control cabinet

Introduction The appearance of the C5 collaborative electrical control cabinet is shown in
the figure below:

|
-
-
Panel ® Emergency Stop Button: Press this button in emergencies to engage the
Description brake and cut the servo signal.

® Power Switch and Indicator Lights: Controls the power supply to the
electrical cabinet and displays the circuit status.

® Power Line Connector: Supplies power to the robot's main unit.

® Teaching Pendant Connector: Connects to the teaching pendant for
power and network communication.

® Teaching Pendant Switch: Controls the power supply to the teaching
pendant.

2.2.3 Drive and control integrated cabinet

Introduction The integrated drive and control unit is a high-performance system combining
motion control with servo drive technology. Featuring built-in 4-axis/6-axis
motor closed-loop signal sampling inputs and three-phase drive bridge
outputs, it provides multiple /O and communication interfaces for seamless
integration with sensors, PLCs, and other devices. Widely used in 1-6-axis
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robots, small CNC machines, and specialized automation equipment.
The integrated drive controller is shown in the following
figure:

AN
A
LN

N

2.2.4 Extend IO unit

Unit TV itself 10 unit using EtherCAT bus protocol, has the characteristics of high
Description stability, high reliability. Products through strict anti-corrosion processing, has
the input filter and power-fail protection function. 10 extension module can be

configured for any number of digital quantity input/output boards, supports

both analog input and output.

10 equipment unit as shown in the figure below:

G ] e Ce O O

HONG INPUT INPUT INFUT OUTRUT | OUTRUT | OUTPUT | ADDA

HO-1161 JHO-1111 | HIO-1111 | HO-1111 | wo121 | wo-1121 | wo-1121 | HO-1173
(o] ©] o o o o o] (o]

o]

299885685

Guangzhou Auctech Automation Technology Ltd 18



%) AUCTECH

System hardware composition

2.3 Demonstrator

Introduction The teaching pendant is a handheld device for manual robot movement,
program writing, parameter configuration, and device status monitoring. It
communicates with the controller via a network port. Robot teaching
pendants are commonly abbreviated as 'HSpad'.

HSpad-05 is shown below:

Front

Label Introduction

Emergency stop button: to quickly stop the robot's movement.

Steps: (1) Press the button vertically to complete the

1 emergency stop operation;

(2) Turn the button clockwise to reset the emergency stop
button;

(3) (3) Confirm the alarm information in the information bar to
complete the reset emergency stop operation.

Jogging button: Used to jogging the robot..

The series of buttons has a total of six groups of buttons, each
group is divided into positive and negative buttons,
corresponding to the positive and negative movement
direction of the robot's corresponding axis.

Steps: (1) Switch the robot to manual mode;

2 (2) Press the safety switch on the back of the teaching device
to enable the robot;

(3) Press the axis direction button to complete the robot's jog
operation.

Configure [Shortcut] to change the button to a backup button.

This is a custom button feature. You must first configure the

backup button before using it.

Speed adjustment button: Adjusts the robot's operating
vord(velocity overwrite speed) in automatic and external

3 modes. .

Steps: (1) Select the current robot mode; (2) Click the button

to adjust the speed.

4 Home button: Tap to return to the home page, or hold to go to
the background interface

Guangzhou Auctech Automation Technology Ltd 19



#)AUCTECH

System hardware composition

5 Back button: Switches between the main menu and the file
navigator.
6 Run button: To execute the loaded program.

Back button: To go back to the previous line of the program.
Steps: (1) Switch the robot to manual mode; (2) Press the
7 safety switch on the back of the teaching pendant to enable
the robot; (3) Click the button to complete the program line

rollback operation.

8 Stop button: to stop and uninstall the program.

9 Pause button: Pauses the running program.

Back

Label Introduction

Three-stage safety switch: Enables the robot in
manual mode.

The safety switch has three positions: (1) Initial
position. (2) Press to the middle position of the first
section. (3) Press to the full position of the second
section.

1 When the robot is in manual mode, the user must press and

hold the safety switch in the middle position to enable the
robot to operate. The safety switch is disabled in all other
positions except the middle position. The safety switch does
not function when the robot is in automatic or external

mode.

Combo Button: Run the button with a single click based on

the combo button configuration.

USB/Debug interface: Used for inserting USB drives to
3 copy, retrieve, and perform other file operations. Note: Only
FAT32 USB drives are supported.

4 stylus
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3 Main interface and operations

3.1 Home page

Main After the trainer is turned on, it defaults to the software home page. The
interface operation interface is shown in the following figure.

Joint Angle Info

3
E File Manager

n New Program

35 |

e o e © a o

36 |
(o) X

Cartesian Info 10 List Variables

X 0 mm

=

B 222 UF DEF |,
SynG DEF ™'
Monitor Background

¥
z o mm
= Dyn

A 0 deg No Load
B 0 deg o b 0o @
C 0 deg

2 Alarms System Info o Alm

Home 6 ' !‘USerVen(lur logged in successfullyl ' 7 i 1‘5:262" Reset )

Label Introduction
3D visualization area. Displays the robot's current pose,

1 area configuration, and installation posture. Note: Area
configuration information is only visible after enabling the
relevant features.

5 Current robot pose. Displays the robot's joint angles and
TCP Cartesian coordinates.

Main function entry. Provides access to common functions

3 or pages for the robot teaching pendant.

4 Status bar. Displays and sets basic statuses of the bot, and
provides a user login button.

Side bar. Set the robot's current point-and-click coordinate

5 system and feedback teaching device physical button press
status.

6 Alarm bar. Displays the robot's alarm information.

7 Clock. Displays the local clock on the teaching device.

8 ® Connection status. Displays the connection status

between the teaching pendant and the robot controller.
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%
e E™. The redicon indicates no connection to the robot
controller.
° : The yellow status icon indicates a successful

network connection, but the robot controller is not
ready, and the teaching device cannot perform related

operations on the robot.

° : The green status icon indicates a successful

network connection and controller initialization,

enabling the teaching pendant to operate the robot

normally.

3.2 Status bar

The status bar is a key component of the teaching pendant software, primarily
used to display basic statuses and configure related functions of the robot or
teaching pendant. As shown in the figure below, the functions or display
information from top to bottom are:

Label Introduction

1 users login

2 Switch to Menu/Home

3 Enable status view

4 Axis Group Information and Control
Axis Configuration

5 View and manage program status

6 View and switch motion modes

7 View and switch coordinate systems

8 Check and switch speed levels

9 View and configure running speed

10 View and switch program modes

11 Alarm Reset
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»  Always fixed to the left side of the screen

3.2.1 User switch

The teaching pendant implements permission division through users, including
four types: operator, debugger, administrator, and manufacturer. The operator
has the lowest permission level, only able to view most of the robot's status or
perform partial function configuration. The manufacturer has the highest
permission level, which can access all functions provided by the teaching
pendant.As shown in Figure 3-1, the status bar displays the currently
logged-in user information. Clicking the control will open a login pop-up
window, allowing users to switch between different accounts, each with

corresponding operation permissions.
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Joint Angle Info

5 | i

16 | 0

Cartesian Info

X 0 mm

¥ 0 mm

z 1] mi

A 0 d

B 0

C 0 deg
Home @uservendor logged in successfully!

E File Manager

nNew Program

0

10 List

Monitor

o

Alarms

& Vendor

Variables
YUT DEF
UF DEF
SynG DEF e
Background
= Dyn
No Load
>

System Info

15:39 gy

3- 1users login

operating Click the control in the red box of Figure 3-1 to open the user login window.

steps Select the desired user in the login window, enter the corresponding

password, and click the [Login] button in the user login module window to

complete the login operation.

e Note:

® When the relevant function is not accessible to the current user, the

teaching pendant will display a prompt.

debugger user is hstp.

Production user login requires no password. The default password for the

® The default password for the administrator user is HSTP.

the relevant supplier.

The password for the vendor user is not provided. For assistance, contact

Debuggers and administrators can change their passwords. If you cannot

log in with the above password, check whether you have changed the

corresponding password. If you forget the password, reset it in the User

Permissions section.
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3.2.2 Enable status view and toggle

& Vendor
Joint Angle Info
i i Menu
a | o File Manager el
Jz | 0
1| ]
D New Program
14| 0
| 0
J6 | 0 )
(0] X=
Caflesiniintg 10 List Variables
X 0 mim
¥UT DEF
¥ [} mm m UF DEF
- SynG DEF "
z o mm Moni tor Background
= Dyn
A 0 deg No Load
) 0 deg o - V] ¥
c 0 deg Alarms System Info =
\ 1
Home @uservendor logged in successfully! 15:40 gy

® As shown in the figure above, the status bar displays the enabled status of

the current robot, where:

° : Indicates that it is currently not enabled.

° : Indicates that the above is enabled.

Click the Enable Status Display control in the status bar to open the Enable

Status Settings pop-up window, as shown in the figure below.

En Switch

En State Safety Switch

Lable Introduction
1 Enable toggle. Click to switch the state.
5 The robot is currently enabled. The color block is green
when enabled.
3 The three-stage safety switch on the back of the trainer

shows a green color block when pressed.

o Note:

Guangzhou Auctech Automation Technology Ltd 25



#)AUCTECH

Main interface and operations

® |n manual mode, you cannot switch the robot's enable status through this
enable switch. The corresponding button will be unclickable. Use the
three-stage safety switch on the back of the teaching pendant to enable
the robot.

® |n external mode, you cannot switch the robot's enable state using this
enable switch. The corresponding button will be unresponsive. Use the

configured 10 to control enable on/off.,

This is group status and motion axis switching

5 File Manager

| n New Program
Ll L]

As shown in the figure above, users can view the current model name or robot

alias and the robot's current motion status in the status.

Label Introduction
1 Current control device type
2 Model name or current robot alias
3 Robot movement status

Switch The system may be configured with external shafts or ground rails depending
system on the situation. To control the external shaft or ground cabinet, you need to
motion axis switch the current motion shaft of the system to the corresponding device to

control it.
Clicking the "Model Name Display" control in the status bar will open the
[Control Device Switch] pop-up window as shown in the figure below. Click the

device you want to control to switch.

Guangzhou Auctech Automation Technology Ltd
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1 2

o 2 Robot

" Ext Axis

Rail

YUT DEF
UF DEF
SynG DEF

3.2.3 View and control program status

Introduction

EFile Manager
} 1
4 -
] i | - n New Program
5 | 75484
] | -3.156 2D.PRG ‘
0 X
10 List v bl ‘
X 698741
Y -1036%6 p m
z 428763 Monitor Background
A 74313

———
:

176684  dog Alarms System Info

As shown in the figure above, users can view the status of the program

currently running by the robot in the status bar, where:

Label

Introduction

Displays the name of the last opened program in the
program editor interface among the currently loaded
programs. Offline programs are not displayed.

A status indicator displays the status of the relevant
program, which has seven states: idle, loaded, ready,

running, error, paused, and waiting.

Depending on the combination of different loaders, the display effect of the

above controls will be different. See the table below for details.

program
status

Control display
effect

Introduction
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No programs

loaded

[Idle] is the status of the main

program.

Load the
main

program

2D.PRG 4

[Ready] is the status of the main

program.

Load the
main
program and
a background

program

The first [Ready] indicates the main
program's status; the second
[Ready] indicates the background

program's status.

Load the
main
program and
two
background

programs

WELDIN(4

The first [Ready] indicates the main
program's status; the second
[Ready] indicates the status of
background program 1; the third
[Ready] indicates the status of

background program 2.

A background

program

[Idle] indicates the main program is
not loaded; [Ready] indicates the

background program is loaded.

Two
background

programs

[Idle] indicates no main program is
loaded; the first [Ready] indicates
the status of background program
1; the second [Ready] indicates the

status of background program 2.

To summarize the above control status: The first status control is always

displayed and always displays the status of the main program. The second

and third status indicators are dynamically displayed according to the

number of background programs actually loaded.

Click the display control above to open the [Program List] pop-up window, as

shown below:

Guangzhou Auctech Automation Technology Ltd
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WELD ING. PRG
Il Pause » Run X Unload
Background Ready
f&2. PRG
Il Pause » Run X Unload
Background
[&. PRG
Il Pause » Run X Unload
Offline Editing:
WS.PRG Reopen
Label Introduction
The program name is displayed. Click the corresponding
1 program name area to open the program in the program
editor.
Program control soft button. Click the [Pause], [Run], or
2 [Uninstall] button of the corresponding program to perform
the corresponding operation.
For the currently opened program, click the name row area
3 or the [Restore Open] button to open the corresponding
program in the program editor.

Guangzhou Auctech Automation Technology Ltd
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3.2.4 View and switch modes

IntrOduction Joint Angle Info
i 0
2 | 0
J3 | 0
J4 | 0
J5 | 0
36 | 0
Cartesian info
X 0 mm
Y 0 mm
z 1] mm
A 0 deg
B 0 deg
c 0 deg

Home (o)UserVendorlogged in successfully!

EFile Manager

p New Program
i) X=

10 List Variables
B2

Monitor Background
o =
Alarms System Info

& Vendor

Task Stad

As shown in the figure above, users can view the current operation mode in

the status bar. Clicking this control will pop up a mode switching floating

window, as shown in the figure

below:

TT T2

Manua | Manual Auto

External

&

Select and click the corresponding mode in the floating window to switch

modes.

Guangzhou Auctech Automation Technology Ltd
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3.2.5 Select coordinate system and collaboration group

Introduction 4 Vendor
Joint Angle Info |
a | 0 EFile Manager el
2 | 1 Task Stad

3 | 0

D New Program
J4 | 0
55 | 0
J6 | 0 -

] :0 X=

Cartesian Info 10 List Variables

X 0 mm

Y 0 mm m

z 0 mm Monitor Background

A 0 deg

B 0 deg o -

c 0 deg Alarms System Info
Home @uservendor logged in successfully! 16:22 gy

As shown in the figure above, users can view the tool number, workpiece
number, and collaborative group number selected by the robot in the status

bar.
Clicking the display control will open a pop-up window where you can switch

between tools, workpieces, IPO mode, and collaborative groups, as shown

Task Stad

ut DEF v

UF DEF *

Sync Group DEF v

Sync Jog

below:
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3.2.6 Check speed level

Introduction
‘- < > File Manager

MoL
EZEZE TEST

XX
Properties: Unlock -

Type: Folder | (-] ZE%iE

\) Open ”

Location: /
ZEZIEWP

1. PRG
123. PRG
2D. PRG

20D. PRG

|‘LL Import||‘ & Export‘

s File Manager @user vendor logged in successfully!
—

17:23

T Man. , E

UT DEF
UF DEF
SynG DEF "

= Dyn
Load 0

100 ¥

o Am

&3 -

As shown in the figure above, users can view the robot's current speed level

in the status bar.

o note:

® The speed level can only be viewed in the status bar and cannot be

modified. For changes, refer to the shaft group configuration section.

® |[f the current model supports dynamics and has undergone body

identification, this control will be hidden, and the corresponding area

will display [Dynamic Load].

Guangzhou Auctech Automation Technology Ltd
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3.2.7 View and select dynamic loads

Introduction

& Vendor
ﬁ- < ) File Manager K > B |
i Menu
MaL i i
BESE TEST
XX
Properties: Unlock —_—
Type: Folder | © SESE | open |
Location: / - .
ZEZENP
E 1. PRG
Man. )
B 2sere T A3
UT DEF
B ao.rre UF DEF
SynG DEF . ©
B 200.pre
= Dyn
j— Load 0
A > & 100
|L ImportH & Export|
E File Manager @user vendor logged in successfully! 1723
—

As shown in the figure above, if the current model supports dynamics and
ontology identification has been performed, the control that displays speed
grade information will display the current dynamic load information, and the

current selected load can be viewed.
Click the control to open the [Load Selection] pop-up window. Click the

[Dynamic Load Selection] dropdown to switch loads.

Man.
Dyn Load L

UT DEF
UF DEF

Mo Load v . SynG DEF

# Dyn
No Load
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3.2.8 View and set playback speed
Introduction

TP Network Opemt?
Controller IP: 10.10.59.211 o= | 32 Menu.
Controller Type: HRCS Task Stzd
Network Test A
IP Address: 10 . 10 59 . 211 Clear

iIE7f Ping 10.10.59.211 B% 32 FHMHIE:
®E 10.10.59.211 HEE: FH5=32 M{El<Ims TTL=64

10.10.59.211 # Ping #itE B:

HiEE: BAE =1, BEK=1, E%X=0(0%EX),
R ITIRAE I ETE (LR B ):
58 = 0ms, ®K =0ms, T =0ms

jTP Network
—

As shown in the figure above, users can view the current zoom level in the
status bar. Clicking the control will open a "Zoom Adjustment" pop-up

window, where you can adjust the zoom level as shown below:

Manual Override

100 @

3.2.9 View and select program modes

Introduction ¢ The robot has two operating modes, which are:

® Continuous Mode: The program runs non-stop until completion or

manual intervention (pause/stop). This mode is ideal for production

environments.
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® Step-by-Step Mode: The program pauses after each line execution,

perfect for debugging and testing.

Joint Angle Info

Io

Cartesiar Q 10 List

Monitor

eg
B 0 deg ‘E'

c 0 deg Alarms

Home #@user vendor logged in successfully!

a | 0 EFile Manager

p New Program

X-

Variables

System Info

09:03 s

& Vendor

£ Menu

Task Stad

As shown in the figure above, users can view the current program running

mode in the status, where:

o u: Indicates that the current mode is single-step execution.

) n: Indicates continuous operation mode.

Click the control to open the "Run Mode Settings" pop-up window, where

you can switch the program's run mode, as shown in the figure below.

Guangzhou Auctech Automation Technology Ltd
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3.3 Sidebar

Introduction
File Mgmt File and log function FileMgmt |
y
Program Files Commission |
5 Func Config
File Manager J 5
Info Show
Diagnostics :
o : Help Manual|
TP Log Alarm Info Export Log . Plugins

! 4
‘r'" -

Background
- 4
MenuBar ‘o.‘UserVencIorlogged in successfully! 16:26 miy

As shown in the figure above, the sidebar is located on the far right of the
software. It provides visual feedback when pressing the relevant physical

keys and selects the point-to-point coordinate system.:

Label Introduction

LOGO.

Click to open the background view.

Select the point-and-drag coordinate system and

method.

Joint Angle Info

E File Manager

n New Program

J5 |

J6 |

1o X:
Cartesian Info 10 List Var\ab\e
2 Y 0 mm E
z 0 mm Monitor Background
A 0 deg
B 0 de; o ‘
c 0 deg Alarms System Info
Home (@user vendorlogged in successfully! 16:28 gla
Label 1: Click the corresponding coordinate system to select
a point motion coordinate system.
Label 2: A slider allows you to choose between continuous
or instantaneous motion.
3 Speed and button press indicator. Indicates whether the

corresponding physical button is pressed, with the
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corresponding press indicator highlighted when pressed.

V: Feedback when pressing the physical keys [V-] and [V+];
A1~A6: The feedback for the six groups of [-] and [+]
physical point-and-click buttons may vary depending on the
selected point-and-click coordinate axis and system axis
group configuration, but the corresponding physical buttons

remain unchanged.

Shortcut key press indicator.

Indicates whether the physical combination key is pressed.
4 When pressed, the indicator turns on. You can also tap. If
the combination key function is enabled, tapping is

equivalent to pressing the physical combination key.

3.4 Menu
Introduction
Joint Angle Info
n | 0 5File Manager
| 0
13| 0
n New Program
Ja | 0
5| 0
36 | 0
Cartesian Info 10 List Variables
X 0 mm
v B
z 0 mm Monitor Background
A 0 deg
o @ ®
c 0 deg Alarms System Info
Home (@)uservendor logged in successfully! 16:36 min

As shown in the image above, click the [Menu] or [Home] button on the
status bar to switch to the Home or Menu page. Users can access most
functions via the Menu page, as illustrated

below:
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File Mgmt File and log function File Mgmt

7
Program Files Commissio
5 “Func Config V_ V+
File Manager ; i
Info Show — +
Diagnostics = £ >
Help Manual| o +
5 O 3 <
TP Log Alarm Info Export Log | Plugins —i @5
m - +
L -t
aackground — + z
# A 5

MenuBar (@user vendor logged in successfully! 16:37 mh

Label Introduction

Submenu

1 Click the corresponding button to switch to different
submenus.

5 Backend Button
Click to open the backend management interface.
Home Button

3 Click this button or the [Home] button on the status bar to

return to the software home page.

3.5 View and reset information

Introduction Yhen a robot or teaching pendant generates relevant prompts, warnings, or
error messages during operation, they will be displayed in the bottom

information bar of the teaching pendant, as shown below.:
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Joint Angle Info
a1 | 0 EFile Manager
2| 0
13| i

n New Program

Ja | 0
J5 | 0
J6 | i

Cartesian Info 10 List Variables
X mm
. 2z
z mm Menitor Background
A deg
B deg o O
c deg Alarms System Info

Home !'ko}UserVendur luﬁed in -;u((essfultgl ! 16:50 &

Click the corresponding information to display a pop-up alert window with

complete details, as shown

below:

o [2001-01-12 01:41:47.533 ] [0x302000c0060000] [& &] [iE=0/E] [0] [0] E4ER B ERATBEER T K E; 5]

B ERER R ERETF L TR TR ERE,

[E6: 3
o o

06:46

Label

Introduction

Clicking this button will redirect you to the [Alarm Service

Information] page for more details. For instructions on the

1
alarm service information interface, refer to the Alarm
Service Information section.

2 Clicking this button will close the floating window.

Click the [Reset] button at the bottom of the status bar to clear information

and remove related alarms, as shown

below.
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Joint Angle Info

1| 0 EFile Manager
5| 0
3| 0

pNew Program
Ja | 0
J5 | 0
J6 | 0

carreg] 10 List Variables

X mm
v B
z o mm Background
A 0 deg
B 0 deg ’
C 0 deg Alarms System
Home 1652 my

o note:

® Press and hold the area outside the button to drag the floating window.

® Clicking on the hint level will not display the floating window.

3.6 3D view

i e e
et =

Introduction 5 ,Q__:_»—

e
==
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The teaching device provides a 3D view control on the home page or some
function pages to visually display the robot's current pose, as shown in the

figure above.

Label Introduction

Collision detection status.

After the robot completes the body friction identification, the
control will be displayed, showing the current collision detection
status. The status icon and its meaning are as follows:

1 ® Iu . Collision detection is on;

® Ea . Collision detection is not enabled;

42

o M : The robotic arm collided.

Switch view mode.
® Click this button to switch the view mode. The current icon

and view mode meanings are as follows:

2
° W’ : Rotation mode is active. Tap to switch to Pan mode.
§
® “*!. You are in Pan mode. Tap to switch to Rotate mode.
3 Clicking this button will switch the view to default.
4 Click this button to zoom in or out.
5 Click this button to zoom in or out.

3.7 Admin console

Introduction . &
Long-press the physical | ] button to open the backend management

page. Here, users can view recently accessed pages and quickly switch to

them by clicking the corresponding tab, as shown in the figure below.
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Alarm Info = File Manager Run Config

Backgrouncl Applicati 17:15 iy Reset

Click the [m] button in the upper right corner of the corresponding page
tab to close it.

0 Note:

® You can keep up to 9 active background tabs.

® |[f the interface name in a tab shows "Lock", it cannot be closed
immediately. Complete the required operations or save data before

closing.

C warning:

® Closing the corresponding page may cause unsaved operations on the

corresponding feature page to be lost.

3.8 Widget

. In the teaching device, there is a control on the left side of many function
Introduction

pages for users to view the current position and posture of the robot, related
register information and 10 status. For convenience of explanation and
description, we use "subcomponent" to refer to this control, as shown in the

figure below::
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J1 | 1.737 ]
J2 | -823
J3 | 183.99
J4 | -3.26
J5 | 75484
J6 | -3.155

Cartesian Info
X 698.741 mm
Y -103.696 mm
e 428.763 mm

A -174.313  deg

B 2.624 deg
€ -176.685 deg
3D View
=1 Program Edit @)
Label Introduction
1 Tap to minimize the widget
5 Tab Switch.The widget consists of three tabs: [Current],
[Variables], and [IO].
3 Tab content display area.. Display different content based on

the current selected tab.

Displays the robot's current pose to the user. Click the [3D View] button to
switch to 3D view mode. In 3D view mode, click the [Position Data] button to
switch back to normal mode.
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Curr. Var Curr. Var

Joint Angle Info

J | 1.735
J2 | -83.15
3 | 177.097 4
-
J4 | -3.194 ‘ ]
J5 | 83194
J6 | -3.596

Cartesian Info

X 698.737 mm

Y -103.735 mm 'y PN
Z 511.03 mm
@
A -174.314 deg
B 2.646 deg
: Int Axes: 6
C -176.671 deg EXT AXes: U
3D View Pos Data
"wWPC Calib "w"WPC Calib
Curr. Var curr. Var STV 10
R uT UF R uT UF DI Do
o — Name Desc Value
Name Desc Valu| R[0] ‘ <Return ‘
R[0] 0.0 2
RL] 74 Desc Di[1] TfIlEE
DI[2]  THEF
R[2] 56.
DI[3] il i
R[3] -54,
Value DI[4] i )=
R[4] 5.6 0.0
DI[5]
R[5] 56.
D[]
R[6] 0.0
DI[T]  fsEiERE
R[T] 0.0 7 Modify
DI[8] EE
R(8] 0.0 : z : =
= 1 b "MWPC Calib | B2 Program Edit (8

As shown in the diagram, the Variable tab displays variable information
through multiple tabbed lists. Clicking a variable reveals its register details. On
the variable details page, clicking the [Modify] button opens a register

modification dialog, while the [Return] button takes you back to the list.
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4 HE TS 10
DI DO
B puLz) {#
DI[0] iPRG_START

IWELD_GUN_CO
DI[1]

LLISION
DI[2] iWELD_ALARM
DI[3] iPRG_UNLOAD
DI[4] iPRG_LOAD
DI[5] IENABLE
DI[B] iCLEAR_FAULTS
DI[T7] iSAFE_SPEED
Di[8] iSAFE_DOOR
A 1 v

As shown in the figure above, the 10 tab displays the IO list to users,

consisting of two tab groups: DI and DO.

Tab Title Introduction
name The sequence number corresponding to DI or DO.
Instructions or system signal usage notes provided by users
statement _
corresponding to DI or DO.
° : FALSE/OFF;
value
° :TRUE/ON,

Click the corresponding 10 item to switch to the editing interface for

modification, as shown in the figure below.
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4 Curr. Var 10

(8] Do

DO[0] uieturn |
Desc

- ¢ Mod Desc
REAL

Value

Label Introduction

110 value switch indicator. Displays different controls based on
the virtual status of the corresponding 10: When the 1O is in
virtual status, it acts as a value switch, allowing you to toggle

the 10 value by clicking.

1 o
VIRTUAL REAL
2 Virtual/real mode toggle button.
3 Click to modify the 10 comment.
4 return push-button.

o note:

® The widget content varies depending on the actual needs of the function

page.
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3.9 Combination key,

Introduction Pressing the combination key behind the teaching device while holding
other physical keys creates a combination. The supported physical keys and

their functions are as follows:

Physical keys Click method function

Press and hold
Back button Enter screen calibration mode.
for 1 second

dot-and-run
Press and hold Customize
button

Key combination @

0 note:

® For configuration of the combination key function for the dot-and-run

button, refer to the Combination Key Configuration section..

3.10 Common pop-up window

3.10.1 Change coordinates pop-up window

Introduction The coordinate modification pop-up is a dedicated window for viewing,
modifying, and recording coordinate points. The coordinate modification

pop-up is shown in the figure below.
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R SR JR J LR | uT UF
I - e |
L; . Name:LR[0] Coord Type:Cartesian _‘
e[ o Jur[ o Jur[ o | ccus [000001 ||
Va _ - j y »
GP X |967.269 | A 00 | E1]00 |
uT ' —a:
o ¥ |-107.327 | B |00 | E2[00 P TiMan.] 53
Co : " ) 2 UT DEF
: UF DEF ,
X: Z 89164 o c oo | E3 00 | e A4
] ¢ A @ @ = D
1 o- =Om i
100 ¥
o Alm

L
X:variable List '.°‘UserVendorloggecl in successfully! 09:33 Reset =

Label Introduction

Get the current coordinates. This button retrieves coordinate
1 data for the current coordinate type. The retrieved data will be

displayed in the input box below in the specified format.

Joint movement button. Use to move to a recorded point in joint

movement mode.

Linear motion button. Moves the recorded point to the specified

position in linear motion.

Enter the description box. This box displays and modifies the
description of the point. It is commonly used in modification
pop-ups for variable list register variables such as JR, LR, UT,
and UF.

Point Data Input Box Group. This group displays and modifies
coordinate data corresponding to point positions. When the
current coordinate system is Cartesian, the input box titles in
the point data input box group will be labeled as X, Y, Z, A, B,
and C respectively. For joint coordinates, the input box titles will
display according to the axis group number and "J+axis

5 number" format, such as J1, J2, J3, J4, J5, J6 for a six-axis
robot. For robotic arms with external axes: (1) The LR register
coordinate modification pop-up window will display all three
external axes regardless of their actual quantity; (2) JR will
show the actual configured external axes, with additional point
data input boxes displaying the external axis number in the

format "E+external axis number".
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A configuration input box group for displaying Cartesian point
coordinates. This group appears only when the coordinate type
6 is Cartesian. It contains three sets of information: UT (tool
coordinate system), UF (workpiece coordinate system), and

config (pose).

Clear button. Clears point data and configuration information.

Clicking resets all input fields in the point data input group and
the config input field to 0, while resetting the UT and UF input

fields to-1.

Cancel button. Closes the pop-up window without making any

other changes.

Save button. Saves changes to point coordinate data. Click to

save the modified data and close the pop-up window.

3D View Controls. These controls provide users with an intuitive
visualization of the robotic arm's current pose. The pop-up
interface typically features two models: an opaque solid model
representing the arm's current position, and a translucent gray
10 model displaying target point data. If the robotic arm cannot
reach the specified target position, a pop-up bubble will display
the message "Target inverse kinematics failed. Close 3D
display of target position" while hiding the translucent gray

model. For more details, please refer to the 3D View section.

o Note:

® Some controls in the coordinate modification pop-up window will be

hidden based on current functionality requirements..
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4 Functional description

4.1 Program file

4.1.1 Program files management

Introduction Program file management is typically handled through a program file
manager. In this tool, users can view the directory structure of program files
and perform various operations such as creating, deleting, opening,
loading, copying, pasting, importing, and exporting program files.

The Program Files Manager page is shown in the figure.

& Vendor
* < > File Manager
MaL
TEST
XX
Properties:
Type: ZE%iE
Position:
ZEEIEW
B e
Man.
B e T ‘
UT DEF
8 nme UF DEF
SynG DEF
20D. PRG
E = Dyn
— Load 0
o R 100
| & ImportH & Export | More v ‘ =) e
EFiler‘»lanager' ‘.o.‘UselVenclorloggeclm successfully! 09:36 12
—

Operation ;.  Access it through the commonly used functions on the home page.
path
Click the [File Manager] button to enter.
»  Access the menu interface: [Menu] — [File Information Management]

— Program Files: [File Manager].

4.1.1.1 Browse and navigate

Introduction The File Explorer's navigation bar is located at the top, featuring functions

like Back, Forward, and Jump, as shown in the figure.:
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Properties:
Type:
Position:

5 File Manager

ﬂ h a I File Manager
MoL

TEST

XX

EJ=% 511
ZEZEW
B e
B 12w TiMan 55
UT DEF
B e UF DEF
SynG DEF
B 2o rre

# Dyn
Lead0 A5

& Import| & Export

@user vendor logged in successfully!

Lable

Introduction

Home button # . Click this button to return to the trainer

home page.

Back button. Returns to the user's history directory. If no history
directory exists or you are at the top, clicking will have no effect.
This feature is similar to the directory back button in Windows
File Explorer, but it returns to the history directory instead of the
parent directory. The history directory can record up to 10

entries.

Forward button. Navigates to the user's previous browsing
history. If no history exists or the user is at the end of the
history, clicking will have no effect. This feature works similarly
to the Windows File Explorer's forward button, but it accesses
the history directory instead of navigating to the next folder. The

history directory can store up to 10 entries.

The directory path navigation bar displays the current directory
path and allows quick access to its subdirectories. As shown in
the diagram, "File Manager" represents the root directory,
"A360" is a subdirectory under the root, and "TETS" is a
subdirectory within "A360". These components collectively form
the current directory path. All paths in the navigation bar are
clickable, redirecting users to their corresponding directories.
When paths become too long, the leftmost directory is hidden,

with the nearest one displayed at the far right.
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Left navigation button. Moves the path left in the directory path

navigation bar when the path is too long, helping users view the

5
full path. Clicking it again will not respond when it is at the far
left.
Right navigation button. Moves the path to the right in the

6 directory path navigation bar when the path is too long, allowing

users to view the full path. Clicking it again will not respond

when it is at the far right.

open folder There are two ways to open a folder:
(1) Select the folder you want to access, then click the [Open] button, as
shown in the figure below.

(2) Double-click the folder you want to access.

ﬁ. < > File Manager
woL
TEST | © TEST "I\' Open HI
XX
Properties: Unlock
Type: Folder ZRZIE
Location: /
ZEZIEWP
B e
Man. ;5
B s T A3
UT DEF
B e UF DEF
SynG DEF | 1
B orre ATs
— Load 0
e = @ 100
‘LL Import|| & Export ‘ Morew ‘
B File Manager (@uservendor logged in successfully! 09:38
—

4.1.1.2 Create a new program file

Introduction ¢ (reate a new program file or folder. Robot program files are categorized
into two types:

® Main Program Type: The group mask is 0, indicating this program file is

a main program that can edit motion-related instructions to control robot

movements.
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® Background Program Type: The group mask is *, indicating this program

file is a background program that cannot edit motion-related instructions.

operating
steps 1. Clickthe ] button below.

‘ < > File Manager
MaL
TEST | © TesT (open ||
XX
Properties: Unlock
Type: Folder ZEZE
Location: /
ZREZEWP
B e
B 12
B ek
B wo.rre
‘@ Import|| & Export
E File Manager @uservendor logged in successfully!
——

T1 Man.

UT DEF
UF DEF _
SynG DEF V7

= Dyn
Load 0

100 ¥

09:46 0 Reset

Select the file type in the pop-up window based on your requirements.

* < ) File Manager

Properties:

w

Ne 2
Type: 1 3
Position: Type: mlmgic PRG(G*)" Folder |

Name:

& Import | & Export

@ Input name: Ch/En/digits/_ max 26 chars!

E File Manager (@user admin logged in successfully!
—

yUT DEF
UF DEF
SynG DEF '

= Dyn
No Load

0 i

Enter the file or folder name in the [Name] field according to the prompt in the

pop-up window.
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* < > File Manager

) New
Properties:

Type:

Position: Type: m Logic PRG(G¥) Folder

I Name:

@ Input name: Ch/En/digits/_ max 26 chars!

Cancle

= Dyn
No Load

0 i

Reset

B File manager (@user Admin logged in successfully! 10:06
Bl

Click the [OK] button to complete the program or folder creation.

UF DEF
synG DEF

a - ¥ -::
& Import..| & Export‘ [ More ¥ ‘ © Alm ‘

0 note:

® The file name cannot be the same as any existing files of the same type in

the current directory.

® Both program files and folders are stored in the robot controller.

4.1.1.3 Delete the program or folder

Introduction Delete the program file or folder in the controller.

operating 1. Select the program file or folder to delete.

steps 2. Click the [More] button to open the additional operation menu.

3. Select the [Delete] option from the additional operation menu.

4. Click the Delete button in the confirmation pop-up
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& Vendor
ﬁ < ) File Manager ¢ > |
MoL
TEST | - TEST | Open \|
XX
Properties: Unlock
Type: Folder EREHIE
Location: /
EEZIEWP
B e Copy
Man. ;4
B ere Paste | |l A
Delete UT DEF
B mrre UF DEF
Lock SynG DEF | "™
B oo.rre
Rename | [isiil
f— Load 0
2 . . ¥ MultiSel 100 ¥
|a ImportH & Export e © Alm
E File Manager io:'UserVendortogged in successfully! 0949
—
& Vendor
ﬁ' < > File Manager « » l
E T omoL
123.PRG P TEST
-
Properties: Unlock
Type: PRG Delete file?
Location: /
File deletion cannot be undone.
TiMan. -
° cnce | (TR Loper | (KD RS
S UF DEF
SynG DEF
200. PRG
= Dyn
S— Load 0
S 100 @
fu Import“& Export] More v @ Alm
EFileManager' ‘:oi;UserVendortoggedinsuccessfully! 09:50 & B
—

o note:

® You cannot delete opened or loaded files. The [Delete] menu item will not

be clickable.
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4.1.1.4 Loading program

Introduction The loading function loads program files.

= Dyn
Load 0

operating
* < > File Manager
steps
= B s pro
AARAABSS.PRG B ussspre
B ranzsa7. pro
Properties: Unlock . - .
Type: PRG ‘ © B Ananess pro | open |
Location: / :
B sancezss. pro
B omshiere
E — T: Man.
UT DEF
B ocera UF DEF| , ,
synG DEF 14
B oooo. pro

‘..L Importl | & Export|

E File Manager "o"UserVen(Ior logged in successfully! 09:54
—

1. Select the program files to load in File Explorer.

2. Click the [Load] button to complete the loading.

o note:

® You can load one main program and two background programs. If you
have already loaded one main program and two background programs,
the load button will turn gray and become unclickable until you uninstall
the loaded programs.

® Opened programs cannot be loaded again. If you click the load button for
an open program, a pop-up will appear with the message: "The program

is already open. Close it before loading again!”.

4.1.1.5 Import and export

Import The import function sends files to the controller system or overwrites the

Instructions corresponding files in the controller system to import or restore them.
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operating
steps < > File Manager > XX

B mrere |
4
G B 2 -
— < 4
| © @ zzorre | Open ||
ties: Unlock — -

Je: PRG 8 s=EziEcs rre
n: [XX

& Vendor

TiMan. .5

UT DEF
UF DEF
SynG DEF T

& Dyn
Load 0

® B T OE 100 ¥

*, Import | & Export.| | More » | © Alm

anager (@user vendor logged in successfully! 10:00 Reset ky

1. Navigate to the directory you want to import into.

2. Click the [Import] button to open the file selection dialog.

3. Select the files or folders you want to import in the dialog (multiple
selections across directories are supported).

4. Click [Confirm] in the file selection dialog.

& Vendor
< \ FilaManaaar Y Y &« »

Select The Directory Or File

Current Path:C:/Users/86132/Desktop/

G
Back .
| Open | [EEL ‘
ties: Unlock Untitled —7-
Je: PRG
an: [XX fangzhen /
jigiren t
TiMan. 4
plworkplace UT DEF
UF DEF
package SynG DEF |

= Dyn
Load 0

ot T A5
] |mp0rt” & I:xporl:J ﬂ| More v ‘ © Alm 0

anager @uservendor logged in successfully! 10:02 Reset 2

If a file with the same name already exists in the current directory, a prompt
will appear. You can choose to rename or overwrite the file. The renaming
option will follow the software's preset rules.

attention :
® The import function requires a USB drive to be inserted. If the drive is not

connected, clicking the button will display a pop-up message: "No USB
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drive detected."

® Selecting a folder for import will only import the folder and its PRG files.
Other files will not be imported.

® No single PRG file can exceed 3MB in size. If the file exceeds this limit,
it will not be imported, and a pop-up message will appear: "Program file:

xxx is too large. Cancel import. Split into subroutines for import."

Export The export feature exports the controller system to a target path for backup
Instructions purposes.

Export steps
p p & Vendor
ﬁ < > File Manager > XX
E E AM. PRG ;
Z1PRG o B e [ open ||
B e
Properties: Unlock
Type: PRG B sz=Esics e
Location: /XX
TiMan. 55
UT DEF
UF DEF ,
synG DEF 1\
= Dyn
Loadd | A5
a ¥ 10_0_
‘ & Import‘
E File Manager 'O‘UserVencIorlagged in successfully! 10:24
—

1. Select the PRG file or folder to export.

2. Click the [Export] button to open the directory selection dialog.
3. Choose the destination directory in the dialog.

4. Click [OK] to confirm.
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* < \ Fila Manaaar b ¥y
E Select The Directory
Current Path:C;/Users/86132/Desktop/ T SR
Z1.PRG Open Load
Batk —L]|
Properties: Unlock 05-Fr ER iR
Type: PRG
porRon: 4k 2021021602832k
21 A TE232={REE202102160283_T 8%
aE T Man
214 A T2 ER1$202102160283 8 % UT DEF
UF DEF
21HBBATE23 3R 1#£2021021602833C 5810 SynG DEF
BEiz2 » Dyn
CtatinnBarckine Load 0
& Import) | & I:XporEJ ﬂ‘ More » | © Alm
;File Manager 'fo:'User'Vemdorloggecl in successfully! 10:25

If any exported file shares a name with a file in the export directory list, a
pop-up window will appear. Users can choose to rename or overwrite the file.
The renaming option will follow the software's preset renaming rules.

attention :

® To export, you need to insert a USB drive. If you click the button without a
USB drive, a pop-up message will appear: "No USB drive detected."

® To export, select a PRG file or folder first. If no PRG file or folder is
selected, a pop-up message will appear: "Export program/folder failed.

Select the program/folder to export first.".

o ® Note:

® The root directory for import and export is configured in the system file

management settings. For details, see the program path configuration

section.
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4.1.1.6 More actions

Introduction (se the [More] button to organize additional rarely used operations.

Clicking [More] will display a menu with various rarely used file operations.

& Vendor

* < > File Manager XX

E E AA. PRG -
Z1PRG o B 2.0 [open | ([EEED) =0
— < 4
B zzore CR610
Properties: Unlock
Type: PRG B szEsssew
Location: /XX

T: Man.

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

|.1. Import“ & Export

E File Manager @uservendar logged in successfully!
—

Label Introduction

Copy menu item. This action copies selected files. Clicking
updates the copied file object only and should be used with the
[Paste] menu item. If you've previously copied files, clicking thi
1 button again will change the copied file to the current selection
Note: To copy, select a PRG file or folder first. If no PRG file o
folder is selected, a pop-up message will appear: "Failed to

copy program/folder. Select the program/folder to copy first."

Paste menu item. Copies files to the current directory. Click to
paste the copied files from the selection. You can paste the
same copied file multiple times until it changes.

2 If a directory with the same name already exists in the current
directory, the file will be renamed automatically according to th
preset renaming rules in the software. If no file object is copiec

the menu item will appear gray and be unclickable.

Delete menu item. For details, see the deletion section in the

3
program file management.
[Lock] menu item. This action locks selected PRG files by
4 restricting modifications. Password protection is available for

securing PRG files. When clicked, a confirmation pop-up
appears. Select [OK] to lock the selected PRG file. If no PRG
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Multi-selection
status
description

file is selected, the menu item turns gray and becomes
unclickable. If the selected PRG file is already locked, the men
item changes to [Unlock]. A password entry window will appea

Enter the correct password and click [OK] to unlock the file.

Rename menu item. Rename selected files and folders. Click 1

open the rename dialog. After editing, click [OK] to complete th

5
renaming. If the file name already exists in the current director
a message will appear.

5 [Multiple Selection] Menu item. Quick access to multipl

selection mode.

Long-press the selected folder or file, or click the [Multiple
Selection] menu item in the [More] button to enter the multiple
selection mode in the program manager. The multiple selection

mode in the program manager is shown in the following figure:

* < > File Manager XX

a E AA. PRG
Z1.PRG ‘ o B e | Open ||
B zzoeme
Properties: Unlock
Type: PRG B s=Esics e
Location: /XX

T: Man.

UT DEF
UF DEF
SynG DEF

# Dyn
Load 0

o

. 100

‘1. Import”& Export | More v | ® Alm

E File Manager ‘0"Use| Vendor logged in successfully! 10:28
——

Unlike the single selection mode, the multi selection mode features only
four buttons: [Delete], [Export], [Copy], and [Cancel]. The [Delete],
[Export], and [Copy] buttons perform the same functions as in single
selection mode, but now apply to multiple objects. The [Cancel] button
exits the multi selection mode.

In multi-selection mode, selected files and folders no longer have the
[Open] and [Load] buttons. To access a folder in the current directory,

double-click the folder. The folder you double-click will not be selected.
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Multi-selection supports cross-directory selection.

o note:

® Open and loaded programs cannot be deleted, locked, renamed, or

selected.

4.1.2 Edit program files
4.1.2.1 Open the program file

Operation | the program file manager, select the program you want to edit and click the
notice
[Open] button to edit the corresponding file. As shown in the figure below:

* < > File Manager > XX

E E AA.PRG
ZLPRG | o B zire
E 770. PRG
Properties: Unlock
Type: PRG E % [E%IECS. PRG
Location: /XX

TiMan. .5

UT DEF
UF DEF
SynG DEF /17

= Dyn
Lead0 A5

& Import||' & Export

E File Manager 'O‘UserVendorlogged in successfully!
——

0 note:

® You can only open one program file at a time. If a program file is already

open, the [Open] button for that file will disappear, but the [Open] button

for the folder remains available.

4.1.2.2 Continue editing

Statement VYhen you open a program file and switch to another page in the teaching
device, the [Open] button will not appear when you return to the file manager

to select a file. In this case, you cannot continue editing the opened file using
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the method described in Section 4.1.2.1.

To continue editing an open file, you can do this in three ways.

Method1:File Manager restored.. Open File Explorer and click the [Restore

Open] button on the left, as shown in the figure below.

* < > File Manager
E MoL

2D.PRG TEST

XX
Properties: Unlock

Type: PRG EEEE
Location: /
EZEZEWP
B e
- = E 123. PRG X2l e
Editing offline program: UT DEF
123PRG 0o B wm [Loac [} uF oeF 4
SynG Def
E— B worre o i
[ Load 0
S A 100 &
|& ImportH & Export‘ ‘ More ¥ ‘ T
E File Manager "oi‘userndmm logged in successfully! 10:28

Method2:Restore from [Status Bar]

Click the "Program Status" control in the status bar; then click the
[Restore Open] button in the pop-up window to return to the program

editor page.

& Vendor

ﬁ < ) File Manager > XX

E E AA. PRG
Z1.PRG | (-] E Z1. PRG \ |
E 220. PRG
Properties: Unlock
Type: PRG =] —
Location: /XX Offline Editing:

XX/Z1.PRG

TiMan. ;-
Editing offline program: UT DEF
XX/Z1.PRG UF DEF | P
SynG DEF """
Reopen & Dyn
Load 0
100
|(L Import|| & Export
s File Manager "oi‘UserVendorlogged in successfully! 10:31
—

Method3: Return to the admin page
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A
1. Press and hold the physical [ ] button to open the backend
management page.
2. On the backend management page, click the Program Editor tab to return

to the program editor page.

& Vendor
FR o} || ~B|.
o [ " i Gt o
— Y b 3
File Manager i &
..'A - 2
e [-1--1.] T
. =i
i S e >
. loList WPC calib TP Network
TiMan. ;5
(=]
synG per | /A4
- oy
Load 0
TP Basics Plugin Mgmt TP Log
100 @
@ Alm
Backgruund Appti(atrfo:'UserVendortugged in successfully! 10:32 L

4.1.2.3 Operation interface

Introduction The program file editor is used to edit the contents of opened or loaded
programs. The display of the program file editor differs for opened and
loaded programs.The program file editor displays the opened program as

shown in the figure below:

= Taict. Prog & Vendor
c 2D.PRG . Point Info ! |
curr, 4
- 1
"~
var e 2 MACACCSPEED SPEEDLEVEL=0, QUT
ey 3 SMOOTH=7
ol q
FI « orm a8
Cond L /18 /
o 5 JP[]
EI:]
Flow 6 MACLASER_ON, OUT
3 WAIT TIME = 1000
C U TiMan. 44
koxp 8 MACLASER_SEARCH LASER_CHANNEL=1 WELD_TYPE=5INDEX2=1,0UT
UT DEF
) 9 WAIT TIME =1000 UF DEF
Signal A4
g 10 J P[Z] SynG DEF
- 11 WAIT TIME = 1000 "LE::O
String Selected line: 4
(S a B 100
Fantral
v Mor:
= Program Edit @user vendor logged in successfully!
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Label Introduction
Widget controls. These controls allow users to easily view the
1 robot's current pose, related register information, and IO status.
The widgets in the diagram are collapsed. For details, see the
widget section.
Instruction Information Control. This control allows users to add
instructions below selected program lines. It categorizes
instructions by type, enabling users to view all categories
through buttons or drag-and-drop. Clicking a specific instruction
type (e.g., "Conditional Instruction") will display the
corresponding instruction control panel on the right side, as
shown in the figure.
[ A
Cmd
Curr. IF..THEN
F Y
B - o IF..CALL
var A
MCmd  |F,.GOTOLBL
[} 5
!f ELSE
Cond
2 ol END IF
50 (End If)
Flow
t‘l SELECT
Loop CASE
)
: ELSE...
Signal
=t g
String
L&
v v
=0 Program Edit '.O'U-se
Click the instruction in the specific instruction control to add the
corresponding instruction below the selected program line in the
program content control of tab 3. For details, refer to the Insert
Instruction section in the program file editing.
Program content control. Displays information about opened or
loaded programs and allows partial editing of selected program
3 lines. The program name appears in the upper-left corner,
shown as "CONTORL.PRG" in the figure. If the current program
is a background program, it is marked with "[*]" after the name,
such as "XXXX.PRG[*]".
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In manual swipe mode, you can view the full program content

by dragging or using the bottom [ “* ] and [ “ 1 buttons.
After selecting an editable program line, corresponding

operation buttons will appear behind it, such as the [Record]
and [To Point] buttons in the figure. The operation buttons are
not fixed and will change according to the current status and
instructions.

When the current point matches the recorded point in the

Q

program line, a marker
indicating the match.

The [Location] button opens the P-point information table.

appears to the left of the line number,

When clicked, the table appears above the program content.
For details, refer to the P-point information section in the

program file editing.

The [Record] button records the point position of the selected
program line. It appears after motion commands. Clicking it
records the current point position as the target point data for the

selected program line.

The [Go] button enables the robotic arm to reach the target
point specified in the selected program line. It appears only after
the motion command and executes the movement according to

the programmed motion pattern.

The [Back to Top] button. Returns quickly to the top of the

program content control.

[Edit] button. Modify the selected program line. Requires debug
privileges or higher. Click to enter edit mode, where you can
modify the selected line. For details, see the Edit Instructions

section in the program file editing guide.

Note button. Use to add or remove comments on the selected
line. Requires debug administrator or higher permissions. For
details, see the Notes and Comments section in the program

file editing guide.

Note button. Add a note at the end of the selected line.
10 Requires debug administrator or higher permissions. For

details, see the Notes and Comments section in the program

file editing guide.

1 The [More] button is a feature for organizing less frequently

used operations. When clicked, a menu with less common
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program actions will pop up. For details on the specific content
and functions in the menu, please refer to the More Operations

section in the Program File Editing guide.

12 [Close] button. Closes the opened program and exits the
program file editor page.

The program file editor displays the loaded program as shown in the figure

below:
» | <] Text Prog
e 2D.PRG[*] P Point info
var lf AT AC ACCSPEED SPEEDLEVEL=0, OUT | Jump|
T 3 SMOOTH=7
4 JP[O]
5 JP[]
6 MACLASER_ON, OUT
7 WAIT TIME =1000 TM
an. p4
8 MACLASER_SEARCH LASER_CHANNEL=1 WELD_TYPE=5INDEX2=1,0UT 4
— UT DEF
e 9 WAIT TIME =1000 UF DEF
10 JP[Z] SynG DEF "7
11 WAITESNE = 1000 ‘ng’jn :
Current ke 7 elected line: 2 Total lines: 55 £8
A Auta - v * Top 100 ¥
| Edit | \Note| | Cmt | M| Morew o Alm =
=3 Program Edit ".o.'UserVenclorLoggecl insuccessfully! 10:42 @

For loaded programs, the program file editor displays additional controls

labeled with tags. The following describes these controls:

Label Introduction

Program run identifier. A way to identify the current program run
and the instructions to which you can go back.

1 When the program is loading, an arrow icon ~ appears to the
right of the line number.

~* Indicates the current line of the program being executed,

and  Indicates the line to which the program will revert
when backing up.

The current line number control displays the line number of the

running pointer.

2
The selected line number control marks the line number of the
currently selected command line.
3 The [Auto Scroll] button toggles between auto and manual
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scrolling modes. When auto scrolling is enabled, the button
displays "Auto Scroll" and the content control follows the current
line number, keeping it within the visible area. If the line number
goes out of view, it automatically scrolls to the current line
number to maintain visibility. In manual mode, the button shows
"Manual Scroll" and the content no longer follows the line
number, allowing users to scroll through the program content as

needed.

The Online Edit Button activates and deactivates the online
editing mode. Requires Administrator privileges. Access is only
permitted in Manual mode when the program is in Ready or
Paused states. Otherwise, a pop-up will display: "Online editing
is not allowed in non-Manual mode!" When clicked, the program
4 file editor enters online editing mode, with the program status
changing to Wait mode. The auto-scrolling interface switches to
manual mode, and the button changes to "Exit Edit". Clicking
again terminates the mode. For detailed instructions, refer to
the Online Editing section of the program file editing

documentation.

Interface ;. Open the selected item in the current directory list of the program file
entry path
manager by clicking the [Open] or [Load] button.
»  Open through the [Restore] button in the Program Files Manager.

»  Open the floating window in the status bar, click the loaded program

name or the [Restore] button to proceed.

4.1.2.4 Point Information

Introduction The point table displays all P-point information in the current program. Click

Point Inf
the ['p Ll ] button to expand the P-point table, as shown in the

figure.
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[3 ] Text Prog
| Move Mode Joint w [B P Point Info
Curr R |
Name Type Value UF ut CFG
G if | © P[0] JNT 14.516,-92.026,171,587,14.223,87.778,-45.272,0.0,0.0,0.0 ! / / |
ar [ | . 7
P[1] JNT 13.01,-81.665,176.404,-23.259,77.661,-30.221,0.0,0.0,0.0 I g /
i CR610
10 &> P[2] JNT 17.17,-89.728,178.162,-27.521,85.943,-23.569,0.0,0.0,0.0 ! / / STOP
P[3] JNT 12.272,-92.144,166.531,-22.192,87.557,-30.001,0.0,0.0,0.0 A v i 2D.PRG 4 =
t 3
o 18 s 7 g+ DY =
1
T Ti Man. ,
2~ MAC ACCSPEED SPEEDLEVEL=0, OUT | jump| i
= ; : UT DEF
[ser 2 3 SMOOTH=7 UF DEF
4 JP[O] SynG DEF 1
5 JP0] e
Current line: 2 Selected line: 2 Total lines: 55
A Auto 4 v * Top 100
| Edit | ‘Note‘ Hetdl OnEdit | Morew | o
EJ Program Edit '.o."UserVencIorlogged in successfully! 10:44
Label Statement

The drop-down menu for motion-to-point selection offers two
1 options: "Joint" and "Straight Line". This should be used with the
[Motion-to-Point] button in Label 4..

The [Delete] button deletes the selected P-point. Requires
2 administrator or higher permissions. A confirmation pop-up will

appear. Click [Confirm] to delete the selected P-point..

The [Overlay] button applies overlay to the selected P-point
locations.. You need debugging privileges or higher. After

clicking, a confirmation pop-up will appear. Click the [Confirm]

3 button to overwrite the selected P point with the current robotic
arm position. The overwritten position type will match the original
type of the selected P point.

The [Move to Point] button moves the robotic arm to the selected

4 P point. Requires administrator or higher privileges. The

movement method is selected from the drop-down menu under

Label 1 Movement to Point..

C Warning:

® Deleting the P point in use may cause errors. .
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4.1.2.5 Insert instruction

Introduction [nserting a command means adding a new command. You can select the

target location to insert the command..

Operating 1. Select the program line where you want to insert the instruction. The
steps instruction will appear below the selected line.
2. Choose the instruction type from the instruction information control, and
the specific instruction control will pop up.
3. Click the desired instruction in the control.

4. Configure the relevant information. After configuration, click

» A Text Prog
Cmd *
fered m TEn 2D.PRG[*] P Point Info
= 1
° IF..CALL
var 2 « MAC ACCSPEED SPEEDLEVEL=0, OUT -
o= IF..GOTOLBL 3 SMOOTH=7 CR610
|¢ e — [ SToP
5 ELSE [ 4 JP[0] | Rec. HMove| I Al
o " . 2DPRG 4
END IF JP[1 -
Q| = :
Loop 6 MACLASER_ON,OUT e
() SEECT WAIT TIME =1000
/ T TiMan. 44
Signal CASE i MAC LASER_SEARCH LASER_CHANNEL=1WELD_TYPE=5 IN| =1 i
UT DEF
,0UT
2 ELSE.. UF DEF
String g WAIT TIME =1000 SynG DEF "'
Ca 10 JP[2] = Dyn
Ctial Current line: 2 Selected line: 4 Total lines: 55 -
A= M manual a v * Top 100 ¥
Assign —
v v Exit edit ‘ Morew © Alm
[OK] =3 Program Edit ‘“}User\!en(lor logged in successfully! 10:47
» Text Prog R
cmd ol
e m 2D.PRG[*] P point Info
& 1
var lf 2+ MACACCSPEED SPEEDLEVEL=0, QUT
cond 3 SMOOTH=7 CR610
o el — - - STOP
. I| J ¥ |P v ‘[| 0 h |PemmJmms”ﬁmmd(mt H Param Edit ‘
o 2D.PRG 4
t)— OK | Cancel |
Loop | e AL
5 JP[]
(=)
( )L 6 MACLASER_ON,OUT / TiMan. 5
Signal
o 7 WAIT TIME =1000 UT DEF
g MACLASER_SEARCHLASER_CHANNEL=1WELD_TYPE=5 INDEX2=1,0UT EERDEH) A4
String SynG DEF »
Ca g WAIT TIME =1000 & Dyn
Eanibyal Current !in.e-:z- Selected line: 4 Total lines: 55 e M5
A= M manual a v * Top 100 ¥
AAAAAA —_— e ——— T —— v
v |Edit_| |Note_\ \Cmt_\ Exit edit | MorEVJ o aml|
[EF Program Edit ':oZ‘UserVendorlogged in successfully! 10:48 L
0 note:

® Click the [ emd ] button at the top of the command information control to

hide the specific command control
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4.1.2.6 Modify instruction

Introduction Modifying a command means selecting the target command and modifying

its content.

Operating This section explains the general modification process for program
steps instructions.
1. Select the instruction you want to modify.

2. Click the "Modify" button, as shown in the image below.

’ Text Prog & Vendor
cmnd COMTORL.PRG
ke
. ; =
- » 2 PAUSE
var f _
tond 3 PALSEENDLOADSTART SR[12| { 4
on A
oy 4 PRUSE CRE10
ol STOP
=2 5 ABORT SR[1] AT
Faw & LOADSR[1] ID.PRG 4
: 7 ippy _Wait
Loap Al
({ }) 8 PALLET 1D=0 P[2] P{3] P[4] ROVI=1 COL=2 LAY=3 HEIGHT=4
B 9 PAUSE SR[39] TiMan. ;-
ignal ) Al
10 PAUSE "BEACKG.PRG" UT DEF
- 11 START SR[12] UF DEF
String 12 START "i.PRG" synG DEF 1
Lo 13 START SR[12] & Dyn
Control Load @

Current line: 2 tted line; 4 Total lines: 55

A=

M Manual - v #* Top
Ausign el 1
- Edit | |[Note| |Cmt | Exitedit | Morew |
=0 Program Edit Duservendor logged in success fully! 10:45

3. Modify the instruction content.
After modification, click the "OK" button.

4.1.2.7 Delete instruction

Introduction

Operating - Select the command you want to delete.
steps 2. Click [More] to open the additional operation menu.

3. Click the Delete menu item
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» Text Prog & Vendor O
cmd * .
e m 2D.PRG[ ] P point Info . lenu
el B =8
Nar if I 2 « MAC ACCSPEED SPEEDLEVEL=0, OUT ] . p
C:::Ind 3 SMOOTH=7 —— CR610
I zgﬂ 4 P[] Macro Cmd STOP
Flow Show comment T 0 RG €
5 JP[1] Show status | Rec. ||Move| ‘
Q LT wait I
Loep 6 MACLASER_ON, OUT MultiSel AL
()] 7 WAIT TIME = 1000 Cut TiM
5 an. A
signal g MACLASER_SEARCH LAS Copy LD_TY| INDEX2=1,0UT i
- = UT DEF
e 9 WAIT TIME = 1000 UF DEF _
Ca Undo = Dyn
11 WAIT TIME = 1000 Al
Lantiol Current line: 2 Selected line: 5 Redo Total lines: 55 —-
AL | E— Release / PR 100 ¥
Accion
* () (0 D O (=)< © in
E3 Program Edit ':o)'UserVendortugged in successfully! 10:52

o note:

® The deleted command can be restored through the [Undo] menu item in

the More Actions menu.

4.1.2.8 Comments

Introduction Select the command you want to comment. Click the [Comment] button.

Click [Comment] again to remove the comment.

Operating |~ ey & Vendor
steps o €md 2DPRG[] (T i Menu
& 1
var if 2 -+ MACACCSPEED SPEEDLEVEL=0, OUT
C"D“; 5O CR610
A -1 4 JP[0] Al
Flow s JPMl PRG 4
Ifolp 6 MACLASER_ON,OUT A
((D)) 7  WAIT TIME =1000 T+ Man
signal g8 MACLASER_SEARCH LASER_CHANNEL=1 WELD_TYPE=5 INDEX2=1,0UT = A3
o o WAIT TIME = 1000 ﬂ: BEE y
String 10 SynG DEF
Ea 11 = Dyn
Control ¢\ vent line: 2 Total lines: 55 i
Az M Manual A v * Top 100 &
[Morew o Am
1 Program Edit (@user Vendor logged in successfully! 10:53 . )

Remark will not affect the program execution
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Operating n )
t 4 Text Prog 4 Vendor
S eps Curr. cme 2D.PRG[] P point Info i Menu
a 1 ‘
var if ;| - MAC ACCSPEED SPEEDLEVEL=0, OUT /
cond 3 =1 CR610
o el 4 P[] STOP
Flow int
t]_ 5 JP[] 2D0PRG 4
i 6 MACLASER_ON, OUT A2
oop \L
((\”) 7 WAIT TIME =1000 -
signal g MACLASER_SEARCH LASER_CHANNEL=1WELD_TYPE=51 =1,0UT 4} A3
% UT DEF
WAIT TIME = 1000
p 2 UF DEF
String 10 JP[2] SynG DEF ™
Ca 11 WAIT TIME = 1000 » Dyn
Caritrot Current line: 2 Selected line: 2 Total lines: 55 —
A= M manual B v * Top 100 ¥
Resign
- G0 o Am
E=3 Program Edit @uservendorlogged in successfully! 10:54 2
4 Text Prog 4 Vendor
Cmd il
e m 2D.PRG["] P Foint Info
= 1
Var if 2+ MAC ACCSPEED SPEEDLEVEL=0, OUT
:;‘;‘ 3 SMOOTH=7 CR610
10 [ STOP |
i 4 | Add Note
o 5 JP) 2DPRG 4
. g MA } [ Wait | A9
aop V.
“ . Tim
Signal g MA i=5 INDEX2=1,0UT 2 A3
Cancle oK . UT DEF
[ otr.23 9 WA
UF DEF
String 0 JP2 SynG DEF A
Co & Dyn
: 11 WAIT TIME =1000 il
tonta Current line:2  Selected line: 9 Totallines: 55
an M manual 4 v * Top 100 ¥
Ascion
[=8 Program Edit "o}‘UserVendartcgged in successfully! 10:55 gz £

Select the command you want to add a remark to. Click the [Note] button to
open the add note dialog. Enter the note content in the input field. Click [OK]
to confirm. If the command already has a note at the end, the note content

will automatically appear in the input field for modification.
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4.1.2.9 More actions

Introduction =
»
Cmd

curr.

'y
°
Var lf
Cond
o @
Flow

Q

Loop

()

Signal

e
String
Ca

Control

Text Prog a Ve
2D.PRG["] Praintinfo 4
1 +
2 -+ MAC ACCSPEED SPEEDLEVEL=0, OUT -
3 SMOOTH=T CR61(
STC
4 JPIO]
Sho t
5 J P[].] 2D.PR
6 MACLASER_ON, OUT =
7 WAIT TIME=1000
g8 MACLASER_SEARCH LAS ID_TYPE=5 INDEX2=1,0UT M
9 WAIT TIME=1000 ut
UF
10 JP[2] SynG
11 WAIT TIME = 1000 ndo & Dy
Current line: 2 Selected line: 2 ed Total lines: 55 s
M Manual nlea ) * Top 100

D (20 D EED o] -

[=] Program Edit "Oi'UserVencIorlogged in successfully! 11:00 = Resi
Label Introduction
[Macro Reference] menu item. This adds a macro reference
statement to the program. Clicking it will open a macro reference
configuration pop-up window, as shown in the figure.
Y @ Text Prog i
Curr, s Prointinfo |
i Macro refs
var |
" c;d MacroFiles Used:
o if No. Macro file Action
cond 1 HS3_WELD.MAC [ untink
?J 2 Select ref
0 3 Select ref
Looe 4 Select ref UL
(H) 5 Select ref
signal ‘
£z @ Loaded program can't edit macros
String Close Window Total lines: 55
1 Es * Top
" D@
3 Program Edit (@user vendor laﬁed in successfully! 11:02

Click the [Select Reference] button to display a pop-up window
showing only macro files with the ".MAC" extension. Select the
desired macro file and confirm. The corresponding row in the
macro reference configuration window will display the selected
file name, and the operation button on that row will change to
[Cancel Reference]. To remove the macro reference, click
[Cancel Reference]. Only the previous row can be configured
after completing the current one. The maximum number of rows

is 5. After configuring the macro file, click [Close Window] to exit.
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[Show Comments] menu item. Displays comments for register
variables and DIO in the program, including corresponding
descriptions in the variable list and DIO list. When clicked, a
colon and comment will appear after the register number in the

program.

2 R[1]=-1

When not displaying comments:

L] E — -—
Show comments as: R[l'-‘”*zﬁ] =-1

The annotation for "R[1]" is "Show". After displaying the
annotation, the button changes to [Hide Annotation]. Click again
to hide it.

[Display Status] Button. Shows input/output status in the
program. Requires debug level or higher. Click to add a colon

and status after input/output numbers.

When not displaying status: DO[5]=DI[96]

When displaying status.  DO[5: OFF 1=DI[96: ON ]

The status of "DO[5]" is "OFF", and the status of "DI[96]" is "ON".
After displaying the status, the button changes to the [Hidden
Status] button. Clicking it again hides the status.

[Multiple Selection] Menu item. Enters the multiple selection
program line state. Requires debugger or higher permissions.
Cannot add commands or use the [Modify] or [Comment] buttons

in multiple selection mode.

[Cut] menu item. This action cuts the selected program line.
Requires debugger or higher permissions. When clicked, the
selected line disappears and the copied instruction object is
updated. Use with [Paste]. If you've previously copied or cut an
instruction, clicking again will change the copied instruction to the

current selection.

[Copy] menu item. Copies the selected program line. Requires
debug privileges or higher. Must be used with the Paste menu
6 item. Clicking updates only the copied instruction object. If you
previously copied or cut an instruction, clicking this item again will

change the copied instruction to the current selection.

[Paste] menu item. This action copies the selected program line

and pastes it below the current line. Requires debug level or
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higher permissions. Click to paste the copied file object from the
selection. You can repeat this paste action until the copied object

changes.

[Delete] menu item. Delete the selected command. For details,
8 see the _Delete Command section in the program file editing

guide.

[Undo] menu item. Reverts the previous action. If no action can

be undone, the menu item appears gray and is not clickable.

[Redo] a menu item. Reverts the previous undone action. The
10 menu item turns gray and becomes unclickable if no action can

be undone. Note: If you performed another action after undoing,

you cannot redo it.

[Cancel Wait] menu item. Forces the termination of the delay
command "WAIT TIME" and the wait condition command

11 "WAIT..." in signal commands. This menu item is grayed out and
unclickable unless the current program is executing these

commands.

4.1.2.10 Edit online

Introduction [n manual mode, when the program is in standby or paused state, open the
program file editor for the loaded program and click the [Online Edit] button to
enter online editing mode. During this state, the program status changes to
"Waiting" while the automatic screen switching mode automatically
transitions to manual mode. At this point, users can manually modify or insert
program commands without uninstalling the application. For example, users
can perform point-to-point movements on the robotic arm, insert new motion
commands, record updated positions, and resume program execution. The

program will then execute movements according to the updated content.

1. Open the loaded program and confirm that it is in manual mode and in a
ready or paused state.
2. Click the [Online Edit] button.
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' @
Curr. .
Var [f
0 &
Q
)
e
Lg
A=
=3 Program Edit

Text Prog

2D.PRG[*]

W L N et B W R

-
o

11
Current li

A auto

(2] (i) [emt]

@

» MAC ACCSPEED SPEEDLEVEL=0, OUT

SMOOTH=7
JP[0]

JP[]

MAC LASER_ON, OUT
WAIT TIME = 1000

P Point Info

MAC LASER_SEARCH LASER _CHANNEL=1 WELD _TYPE=5 INDEX2=1,0UT

WAIT TIME=1000
JP[2]
WAIT TIME = 1000

ne:2 Selected line: 1

JUser Vendor logged in successfully!

Total lines: 55

* Top

TiMan. 55

UT DEF

UF DEF
SynG DEF | "'

= Dyn
Load 0

100

3. Enable the mobile robotic arm position.

4. Select the position for the insertion command.

5. Choose the motion command type and insert the specific command, such

as the J motion command.
6. Record the point and click [OK].

>

Text Prog

cmd
curr.

A

J
{Joint Mo

ﬁlﬁm

ve)

5

e
var | A

M Cmd

(LinsarMo

L=

{Arec)

[¢] lf

Cond
=2
&’
Flow

Q

Loop

()

Signal

£
string
Ca

v

A
(ArcA)

=3 Program Edit '

1

P Point Info

ave)

(o vfe ) 2 )

‘Hecm'cl Jmms|

Record Cart. || Param Edit |

Current line: -1 Selected line; 2

M manual

A v

|ﬁ\ |’E| |a| Exit edit | Morew |

'o)'UserVendur logged in successfully!

"OK

l ancel |

Total lines: 2

* Top

11:09

menu of the status bar or press the hardware [

execution.

CRE10

STOP

WS.PRG 4

T: Man.

UT DEF

HERDERY |
SynG DEF "\

= Dyn
Load 0

100 &

@ Alm

7. Click the [Exit Edit] button. Alternatively, click [Run] in the program status

] key to resume program

4.2 Diagnose

4.2.1 Teach pendant operation Log
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Introduction

Path

Log content
description

The teaching device logs user operations and saves them to its operation log
for troubleshooting. The operation log can be viewed on the [Teaching
Device Operation Log] page, as shown in the figure below.

& Vendor

Alarmserviceinformation[ Pendant operation log 1 Export diagnostic logs

o Al Filter% | Enter search text | |- .

Level No. Type LclTime Message Usel
User Acti02026-02-26 g )
Note 86 : 11-08:05 Pros Edit - Online edit: WS.PRG Vendc
User Acti02026-02-26 N
Note 87 . 11:08:13 Prog Edit - Online edit: WS, PRG Vendc
User Acti02026-02-26 =
Note 88 . 11.08.15 Prog Edit - Online edit: WS, PRG Vendc
T1 Man.
Note By |ser :“‘"2?17’_’;2?56 Prog Edit - Add Cmd! WS.PRG Vende
UT DEF
UF DEF
Note 9o User RotioZ0260276 prog Edit - Online edit: WS. PRG vendc | [RESHNERYSS
User Acti02026-02-26 a0y
Note 91 ser Actio2026-02-26 p, . ws.PRG unload success Vendc Load 0
n 1:12:22
< POl| 100 ¥
= Ab6
o Alm
o
BElTPLog @user Vendorlogged in successfully! 1niz Reset 2

»  There are two ways to enter the [ Teachpendant Operation Log] page.
»  Access through the [Menu] page: [Menu] — [File Information
Management] — Diagnostic: [Teach-Back Operation Log].

»  Step: Go to the [Alarm Service Information] or [Export Diagnostic Log]
page, then click the [Teach-Button Operation Log] tab at the top of the page

to proceed..

The log must include the following: level, sequence number, type, local time,
information, and user.

Levels: prompt, warning, and error.
Sequence number: The serial number assigned to log generation. Type:
Includes startup trainer, configuration trainer,
user operation: configuration controller, commissioning, and operational
process messages.

Local time: The system's local time for the trainer hardware.

Message: The main content of the log.

User: The trainer's logged-in user during relevant operations.

Filter logs.
Click the [Filter] radio button on the page to open the [Filter] dialog. You can
filter logs by combining log types and levels. After selecting, click [OK] to

apply the filter.
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& Vendor

TiMan. -

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100 ¥

9 Alm

Alarm service information [ Pendant operation log W Export diagnostic logs
Filter = %
All Usel
Select Type
Start Pendant Vendc
Teach Pendant Config
Note g R User Ops Vende
Controller Config
User Act
Note 88 s - - Start Run Vendc
Runtime Messages
User A
fl5e Oy ==t Select Level Webdc
i Note
ser Ac
Note 90 = Warning Vendc
Error
Note s A Vende
% a v ¥
& Log 'fol'UserVendorlugged insuccessfully! 1113
Alarm service information J Pendant operation log l Export diagnostic logs

Al © FilterT lEnter search text |]
Level No. Type LelTime Message Usel
User Actio2026-02-2 _ .
Note 83 5 11008 05] Proe Edit - Online edit: WS.PRG Vendc
User Acti02026-02-2
Note 84 N 11008 04| Load Programhs. PRa Vendc
User Actio2026-02-2 _ .
Note 85 - 11008 00] Proe Edit - Online edit: WS.PRG Vendc
User Actio2026-02-2 - ]
Note 86 i T1o08.08] Proe Edit - Online edit: WS.PRG Vendc
Note gp e ReviodlBo 03O sy aitive adit: WG Vendc
n 11:08:13
User Actio02026-02-2 )
Note 88 N 11208, 15] Proe Edit = Online edit: WS.PRG Vendc
< >
N a v v
BEftPLog @uservendorlogged in successfully! 11:14

& Vendor

T Man.

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100 ¥

© Alm

detailed When the user clicks and selects the log item with the type "Run Process

information Message",
corner.

the [Details] button

appears

in

the

lower right
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Alarm service information J Pendant operation log 1 Export diagnostic logs
O Al FilterT- | Enter search text ‘
Level No. Type LclTime Message Usel

User Actio2026-02-26 v
Note 88 £ 110815 Prog Edit - Online edit: WS.PRG Vende
User Actio2026-02-26 _ ;
Note 89 - 1112 05 Prog Edit - Add Cnd! WS.PRG Vende
Note g User Actio2026-02-26 , . kit _ Online edit: WS.PRG Vendc
n 11:12:12
Note 91 User Actio2026°02-26 p .. yg pRG unload success. Vendc
n 11:12:22
Error 9z Runtime We2026-02-26 syrmiggrr 1 1 Tips:1. AFEBETEM Vends
ssage 11:15:38
Runtime Me2026-02-26 fi3EHR: c:8, no viable alternative at input “"alertMsg(
Marding 8 ssage 11:15:38 " : alertMsg() ~ Yende
2 . - % ePetails
EfitrLog 11:16 o4

& Vendor

TiMan. 44

UT DEF
UF DEF
SynG DEF /'™

= Dyn
Load 0

100 ¥

After clicking the [Details] button, the page will redirect to the [Details] page,

as shown in the following image:

Alarm service information J Pendant operation log 1 Export diagnostic logs

Details
Alarm ID: 0x0030113200000003
Alarm Information

iBEHIR: <8, noviablealternative at input "alertMsg(": alertMsg()

Alarm Cause

R $iEEER.
Troubleshooting Steps

EMFRY. (RTRATILE)

Prev Next

BEHTP Log

11:16 ge

& Vendor

T: Man.

UT DEF
UERDERS |
SynG DEF

= Dyn
Load 0

100 ¥

@ Alm

This page displays alarm details including the alarm ID (code), message,

cause, and troubleshooting steps. Click [Previous] or [Next] to view the

corresponding log entry. Click [Back] to return to the log list.

note:

® The information in the teaching device operation log is recorded locally

and saved offline.
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4.2.2 Alert service information

Introduction During operation, the teaching pendant may generate alerts from either the
robot or the device itself. When new alerts are triggered, they initially
appear in the bottom notification bar. However, if multiple alerts are
generated simultaneously, viewing all of them through the notification bar
becomes impossible. In such cases, users can access the "Alarm Service
Information" page to check all pending alerts. The interface layout is

illustrated in the following diagram:

Alarm service information [ Pendant operation log Export diagnostic logs & vendol

QuickFilter: © Al Error ~ Warning  Note  Alarm Content

:l Time AlmLvl AlmType Alarm 1D [2026-02-25 11:19:03_701][%%]
f‘?;g?;é" Warning Controller 0x0030113200000003 [_°x°°3011320'-:'00'30_03][iﬁii%%i%: c:8,no
: viable alternative at input 'alertMsg(':

26-02-26

1:15-38 Error  Controller 0x004040008000F200

Alarm Cause

A IEEBIR.

TiMan.

Fix or Solution

EfFR%. (EFRARETICE) UT DEF

UF DEF| ,
SynG DEF.

= Dyn
Load 0

100 ¥

L ] b ¥ Next | ESIYEEE] o Alm a0
oAlmm Info 1T =
=

4.2.3 Export diagnostic logs

Introduction When a system fails, providing diagnostic logs to technical support helps
quickly identify and resolve the issue. You can export logs from the
teaching pendant and controller to a USB drive through the [Export

Diagnostic Logs] interface. The operation interface is as follows:
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Alarm service information Pendant operation log J Export diagnostic logs & Vendor
Log export path:C:/Users/86132/Desktop/| | Sel Path

O LiteData AllData Software Snapshot

Note:

1. Use this to export robot controller diagnostic data for our engineers.
2.Datais packed as LogFile_date_time.zip.

3. Export may take several minutes. TiMan. ;4
4, Lite Data contains only part of the diagnostics. UT DEF -
5. Software Snapshot exports only HSTP_LOG operation logs. UF DEF
SynG DEF | A4

= Dyn
Load 0

100

Fexport Log 117
I

operating 1. Insert the USB drive into the teaching programmer. The default export
steps path is the root directory of the USB drive.

2. Click [Select Path] to choose the export path, then click [Export] to

export. Wait a few minutes for the log files to be sent to the corresponding

path.

o Note:

® Export data according to technical specifications. Send logs to relevant
personnel for troubleshooting.

® Maintain system environment and retrieve files when issues occur. Due
to log volume, data retrieval may take some time,please be patient.

® For non-crash diagnostics, select [Compact Data] export to save time.
This option meets most log collection needs. Unlike standard export, it

excludes system snapshots and collected data.

4.3 System file management

4.3.1 Data backup

Introduction The data backup feature enables the preservation of configuration data in
controllers. When combined with data recovery capabilities, it proves

essential for scenarios like system replacement, multi-machine
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Path

deployments, and routine debugging. Users can choose to back up to the
instructor's local device, USB drive, or controller's USB drive, with

operations tailored to specific backup requirements..

»  Access the [Menu] page by following these steps: [Menu] — [File

Information Management] — [System File Management] — [Data Backup].

4.3.1.1 Register file backup

Introduction

Path

operating steps

i

Back up the data (including values and descriptions) in the UT, UF, R, JR,

LR, and SR registers of the controller, along with the 10 specification file.

»  [Menu] — [File Information Management] — [System File

Management] — [Data Backup] tab — [Registry Files] entry.

. [ — 4 Vendor
System File Management Register Files { SysCfg Proj All Scenario Backup |
© Data Backup Recovery Path: Desktop/regfile/
Data Recovery Select File Info
] UT Register File
Lock Password =l UF Register File
1= R Register File
Path Setting | JR Register File
Version Info O LR Register File TiMan. ;-
Teach Pendant Ver: SR Register File i
AAEE S Re istger Desc File 3: EEE
Controller Ver: g synG per. 4
HSC3MpSoc: [El 10 Desc File
V1.6.11.260206-1-001 "= Dyn
[] select All Loadt | A5
¥
Export iog
[EiData Backup 11:30

1. Insert the teaching device into the USB drive and ensure successful
recognition.
2. Select the register files to export.

3. Click the [Export Backup] button to create a backup..

note:

® The exported data files are stored in the (/regfile) folder. The button will
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only activate after the USB is inserted and at least one backup file is

selected.

® No corresponding program data files exist before factory release, so

retrieval will fail.

4.3.1.2 System parameters and project backup

4.3.1.2.1 System parameter file backup

Statement Back up the calibration parameters, dynamics, and other identification

parameters of the controller system.

Path 5 [Menu] — [File Information Management] — [System File Management]

— [Data Backup] tab — [System Parameters and Projects].

operating

—_— & Vendor
steps System File Management Register Files | SysCfg & Proj [ All Scenario Backup
© Data Backup
System Config File
Data Recovery
Backup Path: C:/Users/86132/Desktop/ SelPath
Lock Password Note:
1.Backup/restore zero calibration & dynamics data
Path Setting m
Version Info TiMan. 4
Teach Pendant Ver: o= s
ALLEL User PLC File UF DEF
Controller Ver: SynG DEF
HSC3MpSoc-
V1.6.11.260206-1-001 Backup Path: C:/Users/86132/Desktop/ SelPath & Dyn
Load 0 \5
© Alm
[Zipata Backup 11:31 2

1. The teaching device has been successfully recognized after inserting the
USB drive.

2. The default backup path is the root directory of the USB drive. To change
the path, click [Select Path] and choose another backup location.

3. Click [Export Backup]. Wait a moment, and you will see a message

indicating that the backup file has been exported.
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0 note:

® The button requires the USB drive to be recognized before clicking.
® Backup completed. The generated/data/Calbration.zip files in the selected

path

4.3.1.2.2 User PLC file backup

Statement Backup the user PLC program files in the controller system

path . |Menu] — [File Information Management] — [System File Management]

— [Data Backup] tab — [System Parameters and Projects]

Operating s

t System File Management Register Files | SysCfg & Proj [ All Scenario Backup
ep

© Data Backup

System ConfigFile
Data Recovery
Backup Path: C:/Users/86132/Desktop/ SelPath

Lock Password Note:

1. Backup/restore zero calibration & dynamics data,

Path Setting
Version Info T Man. -
Teach Pendant Ver: T S
20:1:813 User PLCFile UF DEF
Controller Ver: synG DEF. A4
HSC3MpSoc-
V1.6.11.260206-1-001 Backup Path: C:/Users/86132/Desktop/ Sel Path & Dyn
Load 0 A5
A6
0 Alm
[ZipataBackup 11:31 £

1. The teaching device has been successfully recognized after inserting the
USB drive.

2. The default backup path is the root directory of the USB drive. To change
it, click [Select Path] and choose another backup path.

3. Click [Export Backup], and wait for the system to complete the export of the

corresponding backup files.

e note:

® The button requires USB recognition before clicking. After backing up the

user's PLC file, the backup path is generated in the Application directory,
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containing.app and.crc files.

4.3.1.3 Full backup

Statement

Backup path
description

Path

operating
steps

i

Full backup involves compressing all controller-related files, including register files,

register descriptions, user PLC files, system parameter files, process package data, and

engineering power-off retention variables. The backup can be stored locally on the

teaching pendant or transferred to a USB drive.

You can select the backup path from the [Backup Path] dropdown menu, which includes

the following options:

Path .
] File Path statement
options
Insert the USB flash drive into the
Teaching USB port of the teaching device.
device /BackupAll The [Export Backup] button can
USB only be clicked after the USB flash
drive is inserted.
The backup file is saved locally on
lopt/hstp/cache _ _ _
Local the trainer. Copy it to a USB drive
/sysbak/BackupAll
separately.
USB in Insert the USB flash drive into the
/BackupAll
Controller controller's USB port

»  [Menu] — [File Information Management] — [System File Management] — [Data

Backup] tab — [All] tab

1. Select a suitable backup path.

2. Click [Export Backup] and wait for the completion prompt.

note:

® The backup file name is machine model-version number-backup-controller system

date time.tar.gz
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4.3.2 Restore of data

Introduction The data recovery feature restores backup files (including configuration

Path

i

and data files) to the controller system. Combined with data backup

functionality, it proves essential in scenarios like equipment replacement

or multi-machine deployments. Recovery paths include the teaching

pendant's local drive, its USB drive, or the controller's USB drive.

»  [Menu] — [File Information Management] — [System File

Management] — [Data Recovery].

note:

® After successful import restoration, power off and restart to apply the

restored data..

4.3.2.1 Restore registry file

Introduction The restore operation imports the controller's register files (variable list

register file and 10 specification file) via a USB drive.

Path »  Menu — File Information Management — System File Management:

step

Go to the "Data Recovery" tab and select the "Registry Files" option..

System File Management

© Data Backup
Data Recovery
Lock Password

Path Setting

Version Info
Teach Pendant Ver:

2.0.1-613

Controller Ver:
HSC3MpSoc-

Vv1.6.11.260206-1-001

[Zipata Backup
—

Register Files l SysCfg Proj

All Scenario Backup §

Recovery Path: Desktop/regfile/

Select

1 o o .

FileInfo

UT Register File
UF Register File

R Register File

JR Register File
LR Register File
SR Register File
Register Desc File
10 Desc File

[] select All

11:32

T1 Man.

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100 ¥

o Alm

A6

1. The teach device has been successfully recognized after inserting the

USB drive.
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i

2. Select the register files to import.
3. Click [Import and Restore]. Wait a moment, then you will see the
message "Imported successfully. Power off and restart the controller.” The

restored content will take effect after restarting.

note:

® The button requires the USB drive to be inserted and at least one
recovery file selected before clicking.

® The recovery files will be searched in the root directory of the USB
drive and the regfile directory. After successful recovery import, power

off and restart the system to apply the recovery data..

4.3.2.2 System parameters and project restore

4.3.2.2.1Restore system parameters file

Introduction

Import the backup package of system parameter files via USB to restore
calibration parameters, dynamic parameters, and other identification

parameters.

Path

»  [Menu] — [File Information Management] — [System File

Management] — [Data Recovery] tab — [System Parameters and Projects]

operating
steps

System File Management Register Files | SysCfg & Proj All Scenario Recovery
Data Backup
System Config File
© Data Recovery Recovery Path: C:/Users/86132/Desktop/ Sel File
Note:
Lock Password
1 ause
e e e
Path Setting m
Version Info TiMman. 54
Teach Pendant Ver: User PLCFile :
oLz Rest File: C:/Users/86132/Deskt Sel Fil 3: gg
CoRtEElE Ve estore.app File: C:/Users/ /Desktop/ el File e a
HSC3MpSoc-
V1.6.11.260206-1-001 Restore.crcFile: C:/Users/86132/Desktop/ Sel File & Dyn
Load0 A5
A6
© Alm
[B)pata Recovery 1133 B
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i

The teaching device has been successfully recognized after inserting the
USB drive. Click [Select File] (Calbration.zip) to confirm. Then click [Import
and Restore]. Wait a moment. The system will display "Imported
successfully. Power off and restart the controller." After restarting, the

imported content will take effect.

Note:
® The button requires a USB drive to be recognized before clicking. After

successfully importing the file, power off and restart the controller.

4.3.2.2.2 Restore project files

Introduction

Path

Restore Ul

You can import new user PLC program files via USB to update or restore the

system.

»  [Menu] — [File Information Management] — [System File Management]

— [Data Recovery] tab — [System Parameters and Projects].

System File Management Register Files | SysCfg & Proj All Scenario Recovery |
Data Backup
System ConfigFile
© Data Recovery Recovery Path: C:/Users/86132/Desktop/ SelFile
Note!
Lock Password store zero ¢ ration & dynamics data
2.En: - nachine! Mismatch may cause
Path Setting m
Version Info T Man.
Teach Pendant Ver: i
s User PLC File UT DEF
" ile: C: i UF DEF
CoRtBIEE Ve Restore .appFile: C:/Users/86132/Desktop/ SelFile e
HSC3MpSoc-
V1.6.11.260206-1-001 Restore.crcFile: C:/Users/86132/Desktop/ SelFile & Dyn
Load 0
[ importvst S 100
ﬁDatﬂ Recovery 11:33

1. The teaching device is successfully recognized after inserting the USB
drive. Click the [Select File] button in the Restore app to choose the target
file. Similarly, select the [Select File] button in the Restore CRC app to

confirm the target file. Finally, click the [Import Restore] button. The system
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will display "File import successful. Power off and restart the controller!" After

rebooting, the imported user PLC will take effect.

o note:

® The button requires a USB drive to be recognized before clicking. After

successfully importing the file, power off and restart the controller.

4.3.2.3 Restore all

Introduction The full restore process compresses backup files containing register files,

register descriptions, user PLC files, system parameter files, process

package data, and engineering power-off retained variables. These files are

then sent to the controller via the teaching pendant or USB drive, where

they are decompressed and

restored.

System File Management

Data Backup
© Data Recovery
Lock Password

Path Setting

Version Info
Teach Pendant Ver:
2.0.1-613

Controller Ver:
HSC3MpSoc-

V1.6.11.260206-1-001

@Data Recovery

——
All Scenario Recovery &

Register Files  SysCfg Proj

No. File Info
1 Register Files (UT, UF, R, JR, LR, SR)

2 Description Files (Reg, 10)

User PLC File
4 System Config File
5 Process Package Data
6 Power-off Retain Vars
RecoveryPath: |LocalPath v | cyjusers/ssiaz/peskiop  SelFile

Local Path

curtuss

11:33

Path 5  Access the [Menu] page through the following steps: [Menu] — [File

Restore path
settings

Information Management] — [System File Management] — [Data

Recovery] tab — [Restore All] option.

To restore the path, select from the drop-down menu [Restore Path] as

shown below.
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Path options File path statement
Insert the USB flash drive into
Teaching the teaching device's USB
device USB /BackupAll port. The [Restore] button can
drive only be clicked after the USB

flash drive is inserted.

lopt/hstp/cache/sysba _ _
Local Save to the teaching device
k/BackupAll

Insert the USB flash drive into

USB Controller | /BackupAll
the controller's USB port

operation 1. Click [Select File] to confirm the selected file for restoration. Click
[Restore with One Click] and you will see the message "File import
successful. Please power off and restart the controller.” After restarting, the

restored content will take effect.

o Note :

® The restored file name is typically in the format: machine model-version

number-backup-controller system date time.tar.gz (You can also
modify the file name).

® After Import the file successfully. Power off and restart the controller!

4.3.3 Lock password settings

Introduction In the file manager, users can lock specific program files to prevent

accidental deletion or modification. The teaching device supports setting
unlock passwords for program files, enabling more granular permission
control. The operation interface is shown in the figure

below:
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System File Management Set File Lock Password

Data Backup

Enter Original Password: | ‘

Data Recovery Enter New Password: | |

Re-enter New Password: | ‘

© Lock Password

Path Setting
Version Info
Teach Pendant Ver:

2.01-613

Controller Ver:
HSC3MpSoc-

V16.11.260206-1-001

ﬁLo(k Password 11:34
—

Path [Menu] — [File Information Management] — [System File

Management] — [File Lock Password].

operating 1. Enter the original password and new password. Click [Save] to save the

steps new password.

e note:

® The initial password is unlocked as "hstp".

4.3.4 File path settings

Introduction

Path [Menu] — [File Information Management] — [System File

Management]: [File Lock Password]
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operating
steps

i

System File Management

Data Backup

Data Recovery

Lock Password

O Path Setting

Version Info
Teach Pendant Ver:
2.0.1-613

Controller Ver:
HSC3MpSoc-

V1.6.11.260206-1-001

Brath Setting

Set File Path Config @mno config needed for Windows!

Import Path: |C..User'»;"SbBl_"Deskmp |

Export Path: |C.:.-‘User's:'sal?-1«'Deskmp |

Save

Note:
Impeort/export will use the configured path.

11:34

1. The default path is the root directory of the U disk. With debug
permissions, you can manually enter import and export paths based on the
U disk root directory, as shown in the figure above. Click [Save]. When the

system prompts that the settings are successful, the configuration is

complete.

SynG DEF| A

= Dyn
Load 0

100 ¥

@ Alm

A6

note:

® For instructions on importing and exporting programs, see the file

manager (Import and Export section).

4.4 Axis group configuration

4.4.1 Axis group configuration

Introduction e axis group configuration function allows you to set the current robotic

arm's model, alias, speed level, number of axes, and additional axes. The

page is shown in the following figure:
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Axis Config
Model:CR610
Alias:
Nameplate Information:H10FAL03293
Speed Level:Low Speed

Current Internal Axes:6

Aux Axis:0

E:Axis Config 11:36 n‘é

When modifying the configuration of various axis groups, a permission
verification pop-up window will appear as shown in the red box in the
following figure. You need to enter the administrator or manufacturer
password. The relevant modifications can be made only after the verification
is passed.

& Vendor

i: Menu

Auth Check

L)
[0
Vendor

s 4
CR610

STOP

Password: [ x] T Man.
UT DEF
UF DEF
= Dyn
Load 0

ﬂ.mis Config

Path 5 [Menu] — [Start] — [Axis Group Configuration]: [Axis Group

Configuration]
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Switch Robot

Type
operation

7L

Alias

modification

Axis Config
Model:CR610
Alias:

Nameplate Information:H10FAL03293

Speed Level:Low Speed

Current Internal Axes:6

Aux Axis:0

fois Config

11:37

complete the setup.

1. Click the [Modify] button for the model; verify permissions (if already
verified, this step will be skipped automatically); select the target model from

the dropdown menu; click [Save]; restart the robot control system to

caution:

® After the robotype switch and system restart, recalibrate the zero point

promptly.

Axis Config
Model:CR610
Alias:

Nameplate Information:H10FAL03293

Speed Level:Low Speed

Current Internal Axes:6

Aux Axis:0

f‘}\xls Config

UT DEF
BEMDERY |
SynG DEF '™

= Dyn
Load 0

100 ¥

Modify

© Alm

1137 . || Reset ey

1. Users can assign aliases to robotic arms, such as "Robot 1", to help

them quickly identify the devices. Follow these steps: 1. Click the [Modify]
button for the alias; 2. Verify permissions (if already verified, this step will be

skipped); 3. Enter the alias in the input field; 4. Click [Save] to complete the
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modification.

o note:

® Clear and save the alias input box to cancel the alias setting. After

modifying the alias, the corresponding model name in the status bar will

display the set alias..

Edit , .
Axis Config
nameplate
information Model:CR610 Modify
Alias: Modify

Nameplate Information:H10FAL03293

TiMan. .5

UT DEF
UF DEF
SynG DEF | 14

Speed Level:Low Speed Config

Current Internal Axes:6 & Dyn

Load 0 A5
100 ¥
Aux Axis:0 Modify

o Am

47 Axis Config 11:28 Reset k)

2. Click the [Modify License Plate Number] button in the license plate

information. Verify your permissions (if already verified, this step will be
skipped). Enter the license plate information. Click [Save] to complete the

modification.
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Change
speed level

Axis Config

Mocdel:CR610
Alias:
Nameplate Information:H10FAL03293 [ Edit |
Speed Level:Low Speed TiMan] a3

UT DEF
UF DEF
SynG DEF ™
Current Internal Axes:6 & Dyn
Load 0
100
Aux Axis:0
f‘AxlsConf\g 11:39 o

Speed level is actually a set of preset values related to motion control and
planning in the system. Users can adjust the values of relevant parameters
according to the actual load of the robotic arm to achieve better control

effect.:

1. Low speed: Recommended for heavy loads.

2. Medium speed: Recommended for moderate loads.

3. High speed: Recommended for light loads.

Configuration steps: 1. Click the [Configuration] button for the desired speed
level. 2. Verify permissions. 3. Select the target speed level. 4. Click [Save]

to complete the modification.

External AXis [ axisconfig

Model:CR610
Alias: Modif CR610 .

‘ Al

Nameplate Information:H10FAL03293 -

Man. .-
Speed Level:Low Speed T A3

UT DEF

UF DEF

SynG DEF. 1\
Current Internal Axes:6

= Dyn
Load 0

100 ¥
Aux Axis:0 Modify

o Alm

f‘Ast Config 11:39 Reset L/

1. Click the Modify button for the additional axis; verify permissions; select

the number of additional axes; click Save to complete the modification.
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o note:

® Click the button in the red box below to quickly switch to the

corresponding function page-

Axis Config

vougL.Lroly m
Nameplate Information:H10FAL03293 [ Edit |
Speed Level:Low Speed

Current Internal Axes:6

AuxAxes:n I'TI [ 2] I‘Z'\ Cancel
[el:RdeRALX Axis Decel Calibj Zero Calib | Soft Limit

f'Axis Config 11:41 g

4.4.2 Collaboration group configuration

Introduction A collaborative group refers to the integrated assembly formed by combining
a robot's axis group with an external axis positioner. The configuration
process involves assigning a collaborative group number and setting up the
external axis for synchronized motion with the robot. In the PRG, the system

initiates coordinated movement by invoking the COORD_NUM command.

Path [Menu] — [Start] — Axis Group Configuration: [Collaborative Group

Configuration]
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operatin & Vendor
P g Curr. Var Cooperative Config P Cooperative Calibration q
steps Joint Angle Info
a | 1735 Calib Config
iz | -83.15 Group No.:' 0 = Group Name:|
13 | 177.007
14 | .3.194 Axis No. Logic Axis No. Type Action
J5 | 83194 0 ‘ 6 = | X
16 | 3596 2
. 1 | Unset ¥ | |Unset |
Cartesian Info
X 638737 mm 5 (e ! TS |
nse ¥ nse *
¥ -103.735  mm UT DEF
UF DEF
z 511.03 mm SynG DEF z
A 174314 deg Coop Calib ~ D
B 2.646 deg Load 0
€ 176671 deg 100 ¥
3D View o Am
% CalibConfig 11:43
= /
) . & Vendor
Curr. Var Cooperative Confj » Cooperative Calibration
Joint Angle info
J | 1735 Calib Config
2] -83.15 Group No.:| 0f v | Group Name:| |
13 | 177007
J4 | -3,194 XIS NO. I:'UE T ARG MO, Iypé ACTION
- I w3194 0 ﬂ v | G v m Cancel
6 | -3596 z = =
Cartesian Info 1 | Unse: = | | UHSEt X ‘ Modlfy
X 698737 mm - .
2 | Unset v| |Unset = | Modify
¥  -103735 mm - ~
z 51108  mm syicoer | A4
A 174314 deg Coop Calib . in
2.646 deg Load 0
c -176.671 deg 100 ¥
3D View ° Alm
. calib Config 11:44 m
i

1. Click the [Collaboration Group Number] dropdown to select the group to
configure.

2. Click the [Modify] button in the target collaboration axis. Select the
external axis index corresponding to the collaboration axis from the [Logical
Axis Number] dropdown.

3. Choose the appropriate type for the collaboration axis from the [Type]

dropdown. Finally, click [Save] to complete the configuration.

note:

® After configuring each axis, click the [Save] button. After completing the
collaborative group configuration, calibrate the collaborative group

promptly.
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4.5 Calibration

4.5.1 Zero-point calibration and zero-point recovery

Introduction A (opotic arm can only execute proper multi-axis coordinated movements

after zero-point calibration. Without this calibration, the robot will fail to
follow the predetermined trajectory designed by the operator. Prior to

calibration, all joint axes must be precisely aligned to their mechanical

zero points

(i.e., the zero-point reference lines of each joint).

Joint Angle Info
J1 |
32 |
J3
J4 |
Js |

J6 |

Cartesian Info
X 698.737
¥ -103.735
z 511.03
A -174.314
B 2.646
C -176.671

3D View

®) Zero Calib

| 177.007

Zero Calib

| n Soft Limits

LTa5 Calibration §
-83.15 Axis Grol 0 v |
Current Encoder Axis Data Cal
i fault Encoder rent Value Axis I8 Pos Corralue
83.194 284711 172172 J1 0.0 0.000
-3.596 -2 227613 J2 -89.996 -0.250
4 -27811 J3 179.998 0.285
697389 39377 J4 0.004 -0.103
mm T Man. _
- 2 -261696 J5 90.0 -0.221 UT DEE
-736862 -167918 J6 0.004 0.001 UF DEF' |
mm SynG DEF f
leg = Dyn
Note -
deg 1. Robot ships zeroed; don't record encoder or recalibrate 11‘ FesHD
2. Diagram shows 6-axis zero pose {0 ,180,0,0,0} & 100 ¥
deg J ]
Axis aore Zero rate Zero A
© Alm

11:49

Label

Introduction

Tab switch. Click to switch to the system soft limit configuratiol

page.

Calibrate axis group dropdown. Click to select the axis group

number to calibrate.

Start calibration. Tap to begin.

Default encoder value: The encoder value corresponding to th

initial position saved during the last calibration for each axis..

Current encoder value: The actual encoder value obtained by

the system for the corresponding axis.

Initial position: the corresponding angle when the axis is
calibrated. The teaching software will automatically fill in the

appropriate value according to the model, and generally does
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not need to be modified by the user.

Compensation values. These are the zero-point attitude
compensation values for each axis during factory calibration.
Set at the factory and generally do not require user

modification.

Additional axis button. Click to switch to additional axis
calibration; the button text will change to "Internal axis" after
clicking, and click again to switch back to internal axis

calibration.

Restore the zero point button. Click to restore the zero point.

Click after calibration starts.

10

Calibrate the zero point button. Click to calibrate the zero poin

according to the set parameters.

Path ;. Menu] — [Start] — Calibrate: [Zero Point Calibration]
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Zero-point e
- - Joint Angle Info Zero Calib Soft Limits &« Vendor
calibration | & . e
J Calibration Set
2 -8315 is Grou| v
steps ! s Grouplgg 0 v |
- I 177007 Current Encoder Axis Data Cal
L | e Default Encoder ~ Current Value Axis Initial Pos Comjf Value
J5 I 83194 284711 172172 J1 0.0 opoo
J6 | -3.596 -2 227613 J2 -89.996 .250
4 -27811 J3 179.998 .285
Cartesian Info
697389 39376 J4 0.004 103
X 698737 mm TiMan. ,
i 4TS men 2 -261696 J5 90.0 0.221 UT DEE
-736862 -167918 J6 0,004 0.001 UF DEF |
Z 51103 mm I
A 174314 deg . = Dyn
B 2646 [T |
€ 176671 deg ‘ 100
Aux Axis Restore Zero Cafibrate Zero |
3D View @ Alm
1) Zero Calib 1150 @
Joint Angle Info Zero Calib Soft fimits
J I 1.735 ¢
2 g Calib Params Group CalInfo Done
- I 177.007 Current Encoder Axis Data Cal
M ‘ 3194 Default Encoder  Current Value Axis  Initial Pos Comp Value
5 | 83194 284711 172172 J1 0.0 0.000
J6 | -3.596 -2 227613 J2 -89.996 -0.250
4 -27811 J3 179.998 0.285
Cartesian info
697389 39377 J4 0.004 -0.103
X 698737 mm T Man.
-2616 0. -0.
. R i 2 261696 J5 90.0 0.221 UT DEF
-736862 -167918 J6 0.004 0.001 UFSDEF!
z 51103  mn synG oer | A4
A -174314 deg < = Dyn
ol -
B 2.646 deg 1.F d ate &
C 176671 deg : fhansoiitio
: Aux Axis Calibrate Zero
3D View 3
18} zero Calib 13:26

1. Click the [Axis Group Name] dropdown to select the axis group for
calibration. Click [Start Calibration]. Click [Calibrate Zero] to perform

calibration and save data. Click [Complete] to finish and exit calibration

mode..

note:

® The robot has been calibrated for zero point and rod length

compensation before delivery, so users generally do not need to

calibrate it..

® Before calibrating, move each joint axis of the robot to the mechanical

zero point (i.e., the zero mark position of each joint), then disable the

motor;

® Click the [Compensation Amount] corresponding to the axis to modify
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it. Users generally do not need to modify the compensation amount..

.g warning:

® Incorrect calibration may cause the robot to move in space incorrectly,

which may cause safety issues. Calibrate carefully.

Single-axis In some cases, due to space limitations, the joints of the robotic arm
zero-point
calibration ¢cannot be moved to the zero position, so the zero position calibration can

only be performed on a single joint

axis.
Joint Angle Info Zero Calib l Soft Limits
n | 1735
2 —_— Calib Params Group Callnfo Done
3 | 177007 Current Enc Axis Data Cal
4 I -3.194 Default Encoder  CurrentVa is Initial Pos Comp Value
5 I 83194 284711 172172 J1 0.000
16 | -3.596 -2 227613 J2 -89.996

‘.250
179.998 \285

Cartesian Info 4 -27811
¥ SRS 697389 39377 0.004 -0.103
2 -261696 90.0 -0.221
¥ -103.735 mm
-736B862 -167918 0.004 0.001
z 511.03 mm
A -174314 deg a
Note:
B 2.646 deg 1. Robot ships zeroed; don't record enffoder or recalibrate !
2. Diagram shows 6-axis zero pose (gf-90,180,0,0,0}.

€ -176671 deg
LTS Restore Ze 0 Calibrate Zero
3D View

@& Zero calib

Initial Pos

Ja [ 0.0 J
Cancel m

&) zero calib 13:29 b
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1. Click the "Initial Position" property value of the target calibration axis.
Enter the joint's zero point position data in the pop-up input box. Click the

[Calibrate] button to complete the single-axis zero position calibration. .

o tips:

® Before performing single-axis calibration, click the [Start Calibration]

button. Note that the [Calibrate Zero] button calibrates all axes of the

robotic arm..

How to quickly ¢
restore zero

If there is an error or mis-calibration: In fact, the system still saves the
last calibration data. Click [Restore Zero] on the [Zero Point
Calibration] page.
® |[f the system upgrade causes unexpected loss of zero-point data due

to switching devices, obtain the factory-recorded zero-point data from
the manufacturer and re-import it.

® Encoder power loss: Reset each joint to the reference zero point in the

slot, then clear the encoder's multi-turn value.

® For collision detection and tooth skipping scenarios: First, calibrate the

return slots of each joint to the zero point; then clear the encoder's

multi-turn count, and finally import the factory-recorded zero-point

data obtained from the manufacturer.

4.5.2 Joint limit

Introduction By setting the system (joint) soft limit, the motion range of each axis of the
robotic arm can be limited. The joint angle soft limit value is usually set

before the factory, and the user does not need to set it again.
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Path

operating
steps

@

Joint Angle Info
J |

2 |

A -174.314

B 2.646
C -176.671
3D View
@ Zero Calib

1.735

-8315

J3 | 177.097
J4 | -3.194
Js | 83194
J6 | -3.596
Cartesian Info
X 698.737 mm
Y -103.735 mm
z 511.02  mm

deg

deg

deg

Zero Calib ‘ Soft Limits
a R R 5
n_ in Position Soft Limit Switch
a | s | 1735 [0 [ @
2| as0 [ 8315 [ a0 [ @
| eo0 | aroer [ 200 [ G
i | s | -310s [0 [ @Y
55| 800 | 83194 [0 [ @ T Man. .x
s | 300 [ 350 [0 [ @ UT DEF
UF DEF
SynG DEF | /7
= Dyn
Load 0
100 ¥
o Alm -

13:30 Reset [

The configuration page for the system soft limit is presented in a table

format. The table properties and corresponding label descriptions are as

follows:
Label Introduction

1 Axis number explanation. J represents the internal axis, E
represents the external axis.

5 Minimum joint angle for the corresponding axis movement
range.

3 The current joint angle value of the corresponding axis.

4 The maximum joint angle of the corresponding axis
movement range.
Switch button. Click to enable or disable the soft limit of the

5 corresponding axis. When the soft limit is disabled, the axis
movement range will not be restricted by the system
software.

»  [Menu] — [Start] — Calibration: [System Soft Limit]

1. Modify the movement range [Minimum] and [Maximum] of the

corresponding axis as needed. Adjust the [Soft Limit Switch] of the

corresponding axis as needed. Click [Save] to complete the modification.

note:

® Click the [Cancel] button to discard unsaved changes.
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C Warning:

® Before setting the soft limit, contact the technical service personnel for
professional guidance. Turning off the joint soft limit or setting the
wrong soft limit may cause problems such as collision with the machine

or cable entanglement in the mechanical arm.

4.6 Coordinate system calibration

4.6.1 User tool frame calibration

4.6.1.1 Calibration method

Introduction ¢ 100 coordinate system calibration is divided into four-axis robot
calibration and six-axis robot calibration, where
® The four-axis robot tool coordinate system calibration supports 2-point
and 4-point methods;
® The six-axis robot tool coordinate system calibration supports 4-point

and 6-point methods.

SCARA The system moves the center point of the tool gripped by the SCARA robot's
2-point

method ¢€nd effector from two different directions to a fixed reference point and

records the current position of the robotic arm. It then calculates the TCP of

the tool based on the recorded two-point information.

P ﬂﬂ_ﬁ P2

Scarab g system moves the center point of the tool held by the SCARA robot's
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4-point o effector from four different directions to a fixed reference point and
method
records the current position of the robotic arm. Based on the recorded four
points, the system calculates the TCP (Tool Center Point) of the tool. The
4-point method calibrates the position, indicating the offset distance
between the fixture coordinate system and the flange center point.

Therefore, in the tool coordinate system UT[x], only the XYZ coordinates are

typically numerical, while ABC coordinates are zero.

P3
P2 (. ;' P4
i —_——
P1 l

e

Six-axis robot Move the center point of the tool gripped by the robot end from four different
4-point directions to a fixed reference point and record the current position of the
method robotic arm. The system will calculate the TCP of the tool based on the

recorded four point positions.

The 4-point method calibrates position by indicating the offset distance
between the fixture coordinate system and the flange center point.
Therefore, in the tool coordinate system UT[x], only XYZ values are typically

specified, while ABC are set to 0.

e

pid

P1

X’ y* :j

Six-axis robot The 6-point method for tool coordinate system calibration is similar to the
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6-point 4-point method, as it can calibrate the tool's orientation. The first four

method

reference points are used for position calibration, while the fifth and sixth

points record the tool's z-axis position and the point on the zx plane,

respectively.

Pose calibration operation essentials:

Typically, the Z-axis direction in the tool coordinate system should align
with the line connecting the center of the robotic arm's flange to the
fixture's center (hereafter termed the fixture axis). This ensures Z-axis
movement follows the fixture axis when using the tool coordinate
system. Therefore, when calibrating the fifth point, the invisible fixture
axis (indicated by the gray dashed line in the figure below) must be
collinear with vector P5P4.

In practical calibration, reference objects can be added to determine the
position of the invisible fixture axis. Alternatively, the axis direction can
be determined by properly selecting the orientation of the fourth point.
For example, when calibrating the fourth point, align the fixture axis with
the Z 'axis of the base coordinate system. When calibrating the fifth
point, simply select a point on the Z' axis of the base coordinate system

(i.e., press the Z-axis button during teaching point positioning).

® To calibrate the sixth point, select a point on the ZX plane. The system

calculates the Y-axis of the tool coordinate system using the cross
product P5P4 x P5P6, and subsequently determines the X-axis.

Note: When calibrating the 5th and 6th points, the posture of the robotic

arm must be the same as that of the 4th point, that is, the posture remains

unchanged.
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Tool coordinate system Y-axis

Tool coordinate system Z-axis Tool coordinate system sl ssiis

P4

z'

x. Y’

Base coordinate system

4.6.1.2 Operation Ul

Introduction After understanding the differences in the calibration methods, users can
perform specific calibration operations through the [User Tool Calibration]

page, as shown in the figure below.
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Curr. Var Calib Config % Admin
Joint Angle Info No.:|‘ 0 v | Desc:|’.
i | i Se— : Start Calib
’ Method: 4-Paint * \ Tool Type: Flange
2 | 89,998 4
3 | 180001 Calib Process p3
Ja | 0.003 P2
~ Sel Config .
J5 | so.o01 | i B
J6 | -0.002 Point 1 1 I P4
' !
CartesianInfo Point 2
+: TGS i ! No. Point Data Action T: Man.
1 Point 3 UT DEF
¥  -116709 mm T Ul ded Record
i nrecorde UF DEF
Z 550.762 mm L i SynG Def
-T--Pmnt 4 Unrecorded Record e
A 179.978  deg | # Dyn
8 -0.003  deg -‘--Result Unrecorded Record —
€ 179959  deg . * N . 100 ¥
3D View Calculate o Alm
EUserTuul ':oj'UserAdmm logged in successfully! 10:30 =

Curr. Var Calib Canfig Rty
Joint Angle Info 0 v Desc:| | i Menu
* ‘ LA Melhoﬂ‘cml ¥ | Tool Type: _H Flange v m

2 | -83.15
a3 | 177,007 Calib Process p3
J4 | <3194
Sel Config
15 | 83194 1
5 I -3596 Point1 P4
Cartesian Info - Point 2
% B | No. Point Data Action T' Man.
" Point 3 UT DEF
Y -103.735 mm : Unrecorded Record
H UF DEF
z 51103  mm Lo s SynG DEF
-'Point 4 Unrecorded Record
A 174314 deg ]  Dyn
B 2646 deg " Result Unrecorded Record i
C 176671 deg & s i ¥ 100 ¥
3D View Calculate o Alm

T user Tool 13:34 Reset

Curr. Var calib Params 4 Vendor
Joint Angle Info Coord No:UT[0] Desc: cancel 2 Menu
i I 1735 Method:4-Point Tool Type:Flange
2 | -83.15
= | 177007 Calib Process 5
J4 I 3194 P2
Sel Config
5 | 83194 ‘
I | -3.596 Point 1 Pl I P
-
Cartesian Info Point 2 . 4
X e98T3T  mm No. Point Data ctiof T Man.
" R e mmeae o ¢ 1ol
Y  -103735 mm Peint3 2] a-174314 B:2.646 C:-176.671 3: g:i
X:698.737 ¥-103.735 551103
z 51103 mm Recorg love T SynG DEF
' Point 4 a 4:174.314 B2.646 C:-176.671
A 174314 deg X:698.737 Y--103.735 Z:511.03 = Dyn
a Recorc love T Load 0
] 2646 Result 4-174.314 B:2646 C:-176.671
€ 176671 A - N M ¢ 100 ¥
3D View Calculate }| @ Am
T User Tool Reset

Label Introduction

The tool number (0-15) corresponds to the UT number in the

status bar and the UT register number in the variable list.
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Calibration method selection: 4-axis robots offer [2-point] and
2 [4-point] calibration, while 6-axis robots provide [4-point] and

[6-point] calibration.

Change the tool type. The default is [Flange Tool]. You can alsc

select [External Tool]. .

Start calibration. After confirming the tool number, calibration
4 method, tool type, and tool description, click [Start Calibration]

to begin the calibration process.

Calibration number description. To distinguish the calibrated
5 tool coordinate system when referencing, a description is

usually added to the current calibrated tool during calibration.

Record the point and move the robot to the correct position.
Click [Record].

7 Move to point. Move to specified record point.

[Calculate] means to execute the calibration button. This button
can only be clicked after recording all points. After clicking
[Calculate], wait a moment and you will see a message

indicating successful calibration.

The calibration result is not saved. Clicking will not save the

controller system file.

10 The calibration result save button saves the calibration data to
the controller system file.

Path .  \enu — Run — Calibration: User Tool Calibration

operating 1. Select the calibration result storage number from the dropdown menu.

steps 2. Choose the appropriate calibration method from the calibration method
dropdown.
3. Click the [Start Calibration] button to initiate the calibration process.
4. According to the selected calibration method, sequentially move the robot
to reference points as required. At each reference point, click the [Record]
button corresponding to the selected sequence number on the interface to log
the data.
5. Click the [Calculate] button to compute the calibration results.
6. Save the calibration results by clicking the [Save] button in the "Calibration

Results" pop-up window.
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4.6.2 User workpiece frame calibration

Introduction The orkpiece coordinate system is calibrated using the
three-point method. The robot is moved to the origin of the
workpiece coordinate system, a point in the X-direction, and a
point in the Y-direction, with recorded data. The system
calculates the coordinate system based on the recorded point
positions, achieving the calibration. The schematic diagram of

the point positions is shown below:

P1 ‘ﬂ-‘ P2

The user workpiece calibration page in the teaching pendant allows

workpiece calibration. The interface is shown in the following figure.
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Curr Var Calib Config - 3Pt Method 4 Vendor
R | ur | wr Nog | v|  Desc: Start Calib i Menu
Name Desc Valu|
#-57.1
UT[0]  TCPGUN -4.294, Calib Process
438, -1
b et Sel Config
uTL] 0.043, 1
994, -1 ! P3
#0.0,1 | Pointl - rF-‘2 ; (¥ direction)
= i
uT2] 0.0,0.( Origin ORHN
0,0.0, P
#{0.0, | Point 2 N b i
o. Point Data Action
utEl g.oo,:.( X Direction Ti Man. A
. Unrecorded Record UT DEF
i Point 3
e 0.,04 anLa UF DEF
0,0.0, Y Direction Unrecorded Record SynG DEF
#(0.0, & Dyn
uTs] :-‘;- s-' Result Unrecorded ecord Load 0
2{0.0, | 100 ¥
uTs] 0.0, 0.
a v Calculate o Alm
"W WPC Calib 13:394 Reset
Curr, Var Calib Params & Vendor
R | uT \ UF WP No.:UF[0] Method:3-Point Methot Desc: Cancel
. :
Hame Desc Valu
#[-57.1)
UT[]  TCPGUN -4204, Calib Praocess
438, 1
#{-62.7| / \
143, Sel Config =
uT[) 0.043, & = | ;
994,-1 ! P3
#0.0,1 Point 1 P2 y i (Y direction)
T2 0.0,0. Origin (X direction)
0,0.0,
#0.0, Paint 2 i i
Ut 00,04 i Ne. Point Data Action T Man.
0,0., frection X698.737 Y:.103.735 Z:511.03
[ 1 | rd Move Tc UT DEF
#o0.0,1 Point 3 4:-174.314 B:2.646 C:-176.671 UF DEF
Ly 80,04 - X:698.737 Y-103.735 Z:511.03
0,00, YDirection | [ Record Move Tc SYNG DEF
TR 8:.174.314 B:2646 C:-176.671
i X:698.737 ¥:-103.735 Z:511.03 # Dyn
uTps] 0.0,0( Result B Record Move Tc Load 0
0.0.0, 4:-174.314 B:2.646 C:-176.671
#0.0,1 100 @&
uTs] 0.0,0.
i 1 v o Alm
"wMWPC Calib @

Label

Introduction

Workpiece number (0-15), corresponding to the status bar UF

number and variable list UF register number..

Calibration number description. To distinguish the calibrated
workpiece coordinate system when referencing, you can edit

the current calibration workpiece description.

To begin the calibration process, first confirm the workpiece
number and write the tool specifications, then click [Start

Calibration] to proceed.

Move the robot to the correct position and click [Record].

Move to the specified recorded point

Calculate, but Calibration results are not saved to system files
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Path

operating
steps

i

The calibration result save button allows you to save the

[Calculate], wait a moment and you will see a message

indicating successful calibration.

7

calibration data to the system file.

[Calculate] means to execute the calibration button. This buttor
8 can only be clicked after recording all points. After clicking

»  Menu — Run — Calibrate: User Workpiece Calibration

1. Select the user part number to calibrate and configure its description
(i.e., the UF register description). Click the [Start Calibration] button. Move
to the base coordinate origin and click [Record] to obtain the origin
coordinates. Move to a point in the X direction of the calibration base
coordinates and click [Record] to obtain the X coordinate. Move to a point
in the Y direction of the calibration base coordinates and click [Record] to
obtain the Y coordinate. Click the [Calculate] button to confirm the
program's calculated calibration values. In the calibration result pop-up

window, click [Save] to store the calibration results in the controller..

note:

® Before calibration, switch the current working coordinate system to the

default value DEF, then move the robotic arm for calibration.

4.6.3 20-Point calibration

Introduction

In applications requiring high TCP precision for tools, 20-point calibration
can be employed. This method establishes a high-precision tool coordinate
system, though it necessitates simultaneous adjustment of existing joint
zero points to maintain optimal TCP accuracy. Particularly effective in
scenarios where collisions cause zero point displacement that
compromises TCP precision, 20-point calibration enables simultaneous
calibration of high-precision TCP coordinates while restoring original joint

zero values.
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The 20-point calibration can be performed in the teaching device through
the [20-point Calibration] page. The operation interface is shown in the

following figure.

Curr. Var Calib Config il
Joint Angle Info No.:|‘ﬁ | DESC:\..—\‘
— _ Start Calib

n I 1735 Method{4-Point ¥ | Tool Type| Flange v |

n | -83.15 -

13 | 177.007 Calib Process P3

Ja | -3.194 B2

| . Sel Config
5 83.194 ’
36 | 3596 “)Point 1 p1 ~ I P4
'j.'
Cartesian Info ¢ Point 2
No. Point Data Action TiMan. 55

X 698.737 mm

" Poi B Record Move Tt
Y -103.735 mm @Foint3 A-174314 B:2.646 C:-176.671 g: g:f:
X:698.737 Y-103.735 Z511.03
z 51103 mm & Point 4 Record Move Tc BNl

A-174.314 B:2.646 C:-176.671

A -174314  deg X:698.737 Y:-103.735 Z:511.03

= Dyn
Record Move T¢ Loaydo

B 2646  deg Result A-174314 B:2.646 C:-176.671
C 176671 deg t # N ¥ 100
3D View Calculate  JE YT

T user Tool 13148, Reset |ty

Path ;.  penu— Run — Calibration: 20-point calibration
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operating Curr, var  Calib Config
steps | onanstemio Nof 0 v Desc [l start calib

a1 | 1735

2 f IS No. Point Data Action

3 | 177.097 . Co—
1 Unrecorded Record | Delete ‘

Ja | 3194

5 | s310s Unrecorded Record | Delete |

J6 | -3.596

Unrecorded Record | Delete ‘

Cartesian Info

Unrecorded Record Delete
X 698737 mm | | T Man.

Y 102735 mm Unrecorded Record |Delete‘ UT DEF
UF DEF
SynG DEF  “''F

z 511.03 mm ]
Unrecorded Record | Delete ‘

A 174314 deg = Dyn

Load 0

B 2.646 deg Unrecorded Record | Delete |
C 176671 deg £t o 100 *

3D View Clear Calculate Calib Save © Alm

¥ 20-pt calib 13:49 Reset |

Curr. Var Calib Params
Joint Angle Info Coord No:UT[0] Desc: Cancel
J | 1.735
Ja -83.15 £ 5
l Ne. Point Data Action
BE] | 177.007 =
JILT35 J2:-8315  J3:177.097
Record Move To |Delete |
J4 | -3.194 14-3194  J5:83194  J6:-3596
J1:1.735 J2:-83.15 J3:177.097
35 | 83194 Record| Move To |Delete |

J4-3194  J5:83.194  J6:-3596
8 I -3.596 | n JI11735  J2:-8315  J3:177.097

J4:-3.194 J5:83.194 J6:-3596

Record Move To |Delete |

Cartesian info R d | ! |
4 Unrecorded ecor Delete o
X 698737 mm TiMan. 43

Y  -103.735 mm Unrecorded Record | Delete | UT DEF
UF DEF

Z 511.03 mm

SynG DEF

Unrecorded Record | Delete |
A -174.314  deg —— = Dyn
Load 0

B 2646 deg Unrecorded Record | Delete |

€ 176671 deg * - N ¥ 100 ¥

3D View Clear Calculate Calib Save © Alm

# 20-pt Calib 13:50 Reset Jes

1. Select the tool number to calibrate. Move the robot to approach the
reference point in various poses (with maximum variation between each
pose) to obtain point data. Once more than 10 points are collected, the
[Calibrate] button becomes clickable. Users can decide whether to proceed
with calibration based on the current point count. Click [Calibrate] to
calculate the zero point offset and tool coordinate system values. Click

[Save] to store the relevant information.

o Tips:

® The calibration is based on 20 points, which is only an approximate

number. Usually, only 10 points are needed to complete the

calibration, but the more points are obtained, the more accurate the
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calibration result is.

® The 20-point calibration will cause the zero point of each joint to shift,
which may cause the actual position of the point in the program to
change.

® The 20-point calibration can mark a tool coordinate system with
relatively high accuracy. In order to ensure high accuracy, it will modify

the zero point value of each axis of the system.

f Warning:

® After calibration, the zero point will cause irreversible changes in the

robot's zero point position. Unless you know the impact of 20
calibration, do not perform 20 calibration.
® Before calibration, it is recommended to back up data using the "Data

Backup-System Parameters Backup" function.

4.6.4 Collaborative group calibration

4.6.4.1 Calibration method

Introduction The system provides two methods for collaborative group calibration: the
3-point method and the 5-point method. The 3-point method is used for
scenarios with 1 external axis, and the 5-point method is used for scenarios

with 2 external axes.

3-point 1. Locate any point (P) on the turret of the positioner (as far away as
method possible from the turret's rotation)

2. Merge the robot's control point with point P and record the first point C1.
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5-point method

3. Rotate the positioner shaft by any angle. The rotation is unlimited, but
select an angle greater than 30 degrees. Select the positive direction for
calibration. Merge the robot's controller point with the selected P point and

record the second point C2.

.

rotate C h

4. Rotate the positioner shaft in the direction specified in 2, merge the robot's

control point with the rotated P point, and record the third point C3.

!
0
[*¥]

rotate C

1‘__

1. Select any point (P) on the turntable (as far away as possible from the
rotation center).
2. First align the first axis of the positioner with the horizontal ground plane,

then merge the robot's control point with point P, and record point C1.,

\f

4
f—

K
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3. Rotate the first shaft (converted to a machine shaft) by approximately 30

degrees, merge the robot's control point with point P, and record point C2.

4. Rotate the first axis of the positioner shaft by approximately 30 degrees

to merge the robot's control point with point P, then record point C3..

5. Return to position C1 and rotate the second axis of the positioner
approximately 30 degrees. Merge the robot's control point with point P, then

record point C4.,

| .
-

rotat

6. Rotate the second axis of the positioner shaft by approximately 30

degrees. Merge the robot's control point with point P, then record point C5..

Guangzhou Auctech Automation Technology Ltd 119



%) AUCTECH

Functional description

mgh' v

4.6.4.2 Operation Ul

Introduction \hen the robot axis group and external axis displacement unit
perform collaborative actions, their mutual positional relationship
must be pre-determined. This positional determination process is

referred to as robot-axis group-external-axis group calibration.

The collaborative calibration operation can be performed through
the [Collaborative Calibration] function in the teaching pendant,
as shown in the following

interface:
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Curr. Var Cooperative Config

Cooperative Calibration

Joint Angle info

5 | 1735 Calib Config

2 g Group rﬂu Method: ﬁt v Groupl\lam@

Calib Config
o

13 | 177.097
& I 14 No. Diagram Point Data Action
‘ -
5 | 83194 i~ Unrecorded Record
. wre
J6 | 3.596 ’,
> Unrecorded Record
Cartesian Info .-_o--et
' v
X 698737 mm =3 Unrecorded Record
(=
Y -103.735 mm Let ol
z 511.03 mm
A -17T4.314 leg
B 2646 deg
€ 176671 deg < >
3D View Calculate
Calib Confi, 13:53
i 5
Curr. Var Cooperative Config Cooperative Clibration
Joint Angle Info
5 | ik Calib Parameters
T aaee Group No.: CO Method: 3-Pt  Group Name: W C
3 | 177.099
T | o No. Diagram Point Data Action
Ld 4
I5 | s31ss 1 s Unrecorded ecord
L L1
16 | 4359 .,
5 Unrecorded Record
Cartesian Info > D
' L
% 698.737  mm [ Unrecorded Record
Y  -103.728 mm eze
Z 510984 mm
A -174314  deg
B 2641 deg
€ 176674 deg < n >
3D View Cal dute

TiMan. -

UT DEF

UF DEF _
SynG DEF

= Dyn
Load 0

100 ¥
o Alm

& Vendor

2 Menu
< 4

CRG10

STOP

T Man.

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100 ¥

Configuration] sections of the status bar.

Label Introduction
Collaboration group number (0-3) corresponds to the group
1 number in the [Collaboration Group] and [Collaboration Group

2 Calibration method: Select [3-point method] or [5-point method].

Create a group name and write a memorable comment for the

3 calibrated group. This is optional.

4 Start calibration. Click [Start Calibration] to begin the calibration
process.

5 Cancel calibration. Click to exit the current calibration.

6 [Record Location] records the robot's current position
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7 [Move to Point] Move the robotic arm to the recorded point.
[Calculate] means to execute the calibration button. This button

8 can only be clicked after recording all points. After clicking
[Calculate], wait a moment and you will see a message
indicating successful calibration.

9 Display calibration results.

10 Do not save calibration results.

1 The calibration result save button allows you to save the
calibration data to the system file.

operating 1. Click the [Collaborative Group Number] dropdown to select the
steps collaborative group number (this cannot be set arbitrarily; you must choose
the newly configured collaborative group number). Click the [Collaborative

Group Name] input box and enter a descriptive note for the group number.

Select the [Calibration Method] dropdown option and choose the 5-point

method (use 5-point calibration for two external axes in synchronization

and 3-point calibration for one external axis). Click the [Start Calibration]

button to sequentially obtain coordinate data after moving the robotic arm

and external axis (calibration method details below). After recording, click

the [Calculate] button to display the calibration results. Click the [Save]

button to store the results in the system file, completing the collaborative

group calibration.

e ® To perform collaborative calibration, the following conditions must be
met: The external axis has been zero-point calibrated. The external
axis limit has been set. The tool calibration has been performed. The

calibration must be performed in the robot's forward direction.

4.7 Basic move

4.7.1 Adjust posture

Introduction The system has preset several commonly used postures for the robotic arm.
Users can quickly adjust the arm's posture through the "Posture Adjustment”
function when needed. The system includes three preset postures:

Initial Posture: Customizable by users, defaulting to zero-point posture.

Zero-Point Posture: The robotic arm's zero-point posture, which varies
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across different robotic arms.
Packaging Posture: A posture designed for convenient packaging and
transportation, with different robotic arms having distinct packaging

postures. The posture adjustment interface is as follows:

Joint Angle Info Pose Adjust
a1 | 1.736 Initial Pose move tonitial Pose
J2 | -83.148 s
= Firzin m Reset Pose
Ja | -3.188
J5 | 83197 Zero Pose Move to Zero Pose
J6 | 3596 :
Cartesian Info AR
X 698.737 mm
v 103.72 i Pack Pose Move to Transfer Pose
z 510933 mm 8
B 2636 deg
€ 176677 deg
: Note: Ensure zero point is calibrated correctly, or collision may occur
3D View )
fi"Pose Adjust 13:56
Label Introduction
1 After clicking the [Start Exercise] button, the robotic arm will
move to the corresponding posture.
2 Click the [Reset Initial Pose] button to reset the pose.

Path [Menu] — [Start] — Basic Movement: [Pose Adjustment]

operating 1. Enable the robot;
steps 2. Click the [Start Movement] button for the corresponding posture to
display the movement progress window;
3. The movement is complete and the robot has reached the preset

position.

C Warning:

® Keep an eye on the environment around the robotic arm during

movement to avoid collisions

Reset Initial Click the [Reset Initial Pose] button in the Initial Pose section to display the

Pose resetinterface, as shown below:
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Pose Adjust

Initial Pose nove tonitial P pastore Default Point Get Current Point
J1/ 0.0 | J2|-89.996 | J3|179.998 |
J4| 0.004 | J5/ 90.0 | J6| 0.004 |

Note: Uses JR[999] Cancel Save

Follow these steps: A
1. djust the angles of each axis as needed;

2. Click [Save] to complete the changes.

o Note:

® The system uses the JR[999] register to store the initial posture. Avoid

using this register.

® Click the [Restore Default Position] button to reset the initial posture to
the default zero position.

® Click the [Get Current Position] button to retrieve the robot's current
posture and automatically fill in the data.

® After clicking both [Restore Default Position] and [Get Current Position]

buttons, you must click [Save] to confirm the changes in the system.

4.8 System function
4.8.1 Run configuration

4.8.1.1 Input signal configuration

Introduction [n external mode, the robotic arm can only be controlled by external signals.
To use external control, you must first perform the Input Configuration
operation before sending the relevant signals to control the robotic arm to
perform the corresponding actions.

"Input signal configuration" maps and binds system signals with 10 inputs.
Once the mapping is established, the robotic arm can be controlled through
10 signals.

The configuration input page is shown below:
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5 ] . : - o & \lendor
Input Config [ Output Config Run Config Ref Point Config [
4 Flag Name Apply Mode 10 Index 0 2 [ I ia
Program Effective on
1PRG_PAUSE pause signal falling edge 1o 5 [ 7 7
P 1< Effecti
(FRG.3T0P Caa) | eiting edge| 102 10 1 12

8
.
Program load Effective on 103
signal rising edge 15 || 26 || A7 || 18 || 19
Unload | Effective on o, CBfFESh
signal falling edge 20 || 21 22 23 24
System Rising edge:
1ENAELE enable on, 0: off s m 25 || 26| 27 || 28 || 29
Clear fault | Effestive on oo T Man.

[CLEAR_FAULTS signal rising edge 30 El 32 33 34

i PRG_LOAD

iPRG_UNLOAD

iSAFE SPEED Safe speed Effective on GICEI UT DEF
! i trigger falling edge 35 || 36 || 37 || 38 || 39 UF DEF
L SynG DEF
Safety door | Effective on
1SAKE -DOOR tiiggor || talling edie 40 41 42 43 44
= Dyn
; Safety door | Effective on Load 0
[SAFE-LOORY trigger 1 falling edge 45 46 47 48 49
< > 100
AN R1 K2 R R4
] “ v ¥ & a b ¥
uﬂun Config 13:58
—

The system input signal list displays all input signals, including
1 their flag bits, names, activation methods, and the current
mapped input 10 indices.

The system displays an |O index table showing all input 10
indices in the current system. Clicking an index number selects
the corresponding IO. Indices with dark blue shading indicate the
2 currently selected 10, while gray-shaded indices represent
unavailable 10s, indicating that mapping has been established
between the corresponding 10 and related signals, and no

duplicate mapping is allowed.

[Create mapping] button. Click to map the selected signal and 10

Click to undo all unsaved changes.

3 |
index.
4 [Unmap] button. Click to unmap the selected signal.
5 [Refresh] Button. Click to refresh all signal mapping information.
6 [Save] Button. This appears only after modifying the mapping
information. Click to save the changes.
7 [Undo] button. Appears only after modifying mapping information.

Path 5 [Menu] — [Function Configuration] — System Functions: [Run

Configuration] — [Input Configuration] tab .

operating 1. Select the signal to configure its IO mapping in the left signal list.
steps 2. In the right 10 index table, select the target 10 index for mapping.
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Grayed-out options indicate that the corresponding mapping has already

been established.

3. Click the [] button to create a mapping;

4. click the [Save] button to complete the mapping.

0 Note:

® Repeat steps 1, 2, and 3 as needed to map multiple signals, then click

[Save].

—_—
® Click [-] to remove the selected signal's established IO index.

4.8.1.2 Output signal configuration

Introduction he system can send partial status of the robotic arm to the external
system via output 10. By establishing a mapping between the robot's
status flags and corresponding output 10, only after this mapping is set up
can the robot's status flags be transmitted through their designated output

channels. The output configuration interface is shown in the figure below:

Input Config J OQutput Config { Run Config

P——
n Flag Name 10 Inde ]
| oROBOT_READY Robot ready signal =
. 5
oFAULTS Fault status 101 ¢ )y
10 11 CRE10
STOP
oENABLE_STATE Enable state 102 %
15: || 16 - :
The user program is in ) sh
SPRG-UNLOAD an unloaded state 193 20 21 .mm
oPRG_READY The L;]aer Dlrogdra;m has 104 :
een loade Sa‘ﬂ 6 25 26
PRG_RUNNING Theuser: prograst |s 105 T Man.
running 30 31
oPRG_ERR The user program is in 106 Canc
alarm state 35 36
oPRE_PAUSE The user program is 107
paused 40 M
oPRG_WAITING The user program is 108
waiting a5 || a8
< >
AN A1
& - v ¥ =

GRun Config
—

Label Statement

The system output signal list displays all output signals, includins

their flag bits, names, and the current mapped output IO index.
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The system output IO index table displays all output IO index
numbers in the current system. Click the corresponding index
number to select it.

The index number with dark blue shading is currently selected;

the index number with gray shading is not selectable, indicating
that the corresponding 10 and related signals have been mappe:

and cannot be mapped again.

[Create Mapping Button] Click to create a mapping for the

selected signal and 10 index.

[Unmap] Click to remove the established IO mapping for the

selected signal.

[Refresh button]. Click to refresh all signal mapping information.

[Save button]. Appears only after modifying the mapping

information. Click to save the changes.

[Undo button]. Appears only after modifying mapping informatior

Click to undo all unsaved changes.

Path >

[Menu] — [Function Configuration] — System Functions: [Run

Configuration] — [Output Configuration] tab.

operating 1. Select the signal to configure its 10 mapping in the left signal list.

steps 2. In the right 10 index table, select the target 10 index for mapping.

Grayed-out options indicate that the corresponding mapping has already

been established.

3. Click the [] button to create a mapping;

4\

click the [Save] button to complete the mapping.

o Note:

® Repeat steps 1, 2, and 3 as needed to map multiple signals, then click

® Click|

] to remove the selected signal's established IO index.
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4.8.1.3 Program configuration

Introduction

In external mode, the robotic arm can only be controlled by external signals.
When receiving an input signal from the loading program, the system
indexes and loads the program using the specified R register values. The R
register values and specific programs are mapped through two indexing

methods.:

® List number mapping: The system contains a user-configurable
program list. The R register value serves as the list index to locate the
corresponding program.

® Program name mapping: The R register value is converted into a
program name, which is then used to locate the corresponding
program.

The program configuration interface is shown below:

Input Config Output Config J Run Config { Ref Point Config [kt
Program Mapping Program List Config
Index Program Name Operatior
RI2) o wsn e e
*
2
Program Mapping Modk i
4
© Listindex 5 T: Man.
6 UT DEF
) Program Name i s\l;JnFG gEE
< > = Dyn
F . = Load 0 B
100 ¥
Cancel © Alm
GRun Config 14:01
E—
Label Introduction
1 Program mapping information configuration area. Displays
and configures the mapping information source register.
2 Select the program mapping method.
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Mapping method configuration area. Displays different

3 views based on the selected program mapping method. The
diagram shows the configuration view for the "List Number"
mapping method.

4 [Cancel button]. Cancel current unsaved changes

5 [Save Button]. Save the current changes.

Path [Menu] — [Function Configuration] — System Functions: [Run

Configuration] — [Program Run Configuration] tab,

Configure
index register  program Mapping Info Program Mapping Info

R[2] —— i 2 | ]

1. Click the [Configure] button in the program mapping configuration area.

2. Enter the target index number in the input box.
3. Click the [Confirm] button.

4. Click the [Save] button to complete the configuration.
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List —
. Input Confi Output Confi Run Confi Ref Point Config |
numbering B - . e | . N e
. i ogram List Confi |
mapplng Program Mapping Info g . |4 :
L In] y Ll f\.- I3
method RLL_ 2 ] [0 o 8. pro [0e
1
Cancel 2
Program Mapping Mode 3
4
List Index 3 T Man.
6 UT DEF
() Program Name 7 HERDER)
SynG DEF
< > & Dyn
2 . = z Load 0
100
3 Run config 14:05 =
E—
1. Select [List Number] in the program mapping method.
2. In the left list, select the number to configure.
3. Click [Configure] in the list item. In the pop-up program file selection
window, select the target program.
4. Click [Save] to complete the configuration.
Program The program name mapping method and operation view are shown in the
following figure:
Name g7g
Mapping Input Config Output Config J Run Config Ref Point Config “i Xeicer
MethOd Program Mapping Info Program Name Config
RI[ 2 | m M
[l /] Zero Padding: ﬁ_;
Zero Padding Digits: [ 4 v)

1. Program mapping mode selects program name, i.e., R
register value, as the specified program name. (E.g.:
R[x]=10, system loads program named 10.PRG.

Program Mapping Mode

() ListIndex Decimals are rounded, negatives are invalid) T: Man.
jigzite:o padding default is 11 digits, input range 1~15 T
. UF DEF
O\ Erogan e 3. Zero padding: R register value=10, enable zero SynG DEF
padding, set padding digits=11, system pads data to = Dyn
load program (E.g.: R[x]=10, system loads program Load 0
named 00000000010.PRG) 100 ¥
Cancel o Alm
€3 Run Config 14:06 %)
—
Label Introduction
High-level A switch to pad the value in the source R register with
zero-switching | zeros when converting it to the program name.
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@

Top zero The drop-down menu allows you to select the zeroing

padding digit after enabling the high-level zeroing switch.

note:

® To make any changes in the program configuration interface, click the
[Save] button.

® You can configure multiple items at once and save them by clicking

[Save].

example:

Assuming that the high zero filling switch is enabled and the zero filling
number is configured to 8, when R[x]=10, the system loads the program
name 00000010.PRG, that is, 6 zeros are added in front of 10, so that the

length of the converted file name reaches 8.

4.8.1.4 Reference point configuration

Introduction The reference point signal output function enables the system to generate

an oREF signal when the robotic arm reaches a specified joint position. To
activate this feature, users must first configure a reference point and link it
to the corresponding output I/O port.

When configuring the operation, specify the JR register and joint
precision range. If the robot is at the specified JR register position (e.g.,
JR[0]={0, -90,180,0, 90,0}) with the error between the current position and
the set value within the precision range, the system outputs the position

signal oREF.

The reference point configuration page is shown below:
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Input Config Output Config Run Config J Ref Point Config | [t
Reference Point Config List nwe: | 0 =)
Index Signal 10 Signal Reg Index Precisit
: Reference Signal:GP[0].oREF[0]
i GP[0]. oREF [0] JR[O] 1
2 6P[0]. oREF[1] 10 5i8nal=|30[|7_|] @
3 GP[0]. oREF[2] Register:JR[|. 0 1 ©
4 GP[0]. oREF [3] e ——
Precision:|__ 1 ‘ I T Man.
5 GP[0]. oREF [4] UT DEF
UF DEF
6 GP[0]. oREF[5] Cancel Save SynG DEF
= Dyn
= R Load 0
'y A v ¥ .
100
| B
0 Alm
£ Run config 14:07 =
I

Path [Menu] — [Function Configuration] — System Functions: [Run

Configuration] — [Reference Point Configuration] tab.

operating In the left [Reference Point Configuration List], select the reference point to
steps configure.
In the right configuration area, enter the corresponding DO index, JR
register index, and precision.

Click [Save] to complete the configuration.

e Note:

® DO[100~129] and DO[200~229] are reserved for internal system use;
avoid using them.

® Click the [Clear] button to reset all reference point configurations.

® The reference points will only take effect when the 10 index, register

index, and precision are configured.

4.8.2 Region settings

Introduction The spatial restriction function is a safety mechanism that limits the range of
motion of a robotic arm. Through specific configuration settings, it prevents

the arm from entering or exceeding designated spatial boundaries. This
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area type

Path

Operation
notice

function requires defining the parameters and types of these areas. Once
configured and the area monitoring feature activated, the system will

automatically inspect and respond to the specified parameters.

The region has the following four types:

® |[nvalid area: The current setting is invalid. Only signal detection is
performed in this area, and no error reporting or shutdown is applied.

® |[nterference zone: the area where the robot cannot enter or stay. If the
robot is in the interference zone, switch the corresponding area type to
invalid zone before the robot can move.

® Safe zone: refers to the area where the robot is not allowed to leave. If
the robot is outside the safe zone, switch the corresponding area type
to invalid zone before the robot can move.

® Shared Zone: A zone that can control whether to exhibit interference
zone characteristics, with selectable processing modes for entry. Each
shared zone is equipped with an external input signal called Shared
Zone Enable DI, which controls access. When the DI value is
FALSE/OFF, the shared zone remains disabled, behaving like an
invalid zone. When TRUE/ON, the shared zone is enabled, and the
robotic arm responds according to the configured processing mode

upon entry.

»  [Menu] — [Function Configuration] — System Functions: [Area

Configuration].

The regional configuration consists of a regional information list page and
a detailed regional configuration page. The regional information list page is

shown below:
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Area Config-Infos List
Index Type ShareEn ShareDl Output AreaDO Process Flex Invert 3D Anno
0  Share Error St 0.000 [ |
1 Invaild Ignore  0.000 ||
2 Invaild Ignore 0000 | |
3 Invaild Ignore 0.000 | |
4 Invaild Ignore  0.000 | |
5 Invaild Ignore  0.000 D
6  Invaild Ignore 0,000 ||
T1 Man.
7 Invaild Ignore 0000 | | —=
8  Invaild ignore  0.000 | | UF DEF
9 Invaild Ignore 0000 | | sv:]G =
10 Invaild lgnore 0.000 | | [ FE Log’:D
pi i o 100
Setting o Am
I Area Config 14:07 @
Tab Statement
header
index Region index number
type The type currently configured in the corresponding region.
When the corresponding region is a shared area, the current
value of the corresponding shared DlI.
Enable : Indicates that the shared Dl's current value is
sharing FALSE/OFF, meaning the shared area is disabled.
: Indicates that the current value of the shared Dl is
TRUE/ON, enabling the shared area..
Dl index | Number of DI index for the corresponding region (valid only
number for shared area types).
value The current value of the corresponding DO.
) The DO configured for the corresponding area will set its
region DO _ o
value to TRUE/FALSE when the robotic arm is in that area..
The processing mode of the system when the robotic arm is
. in the corresponding area. There are four processing
processing
d modes: Ignore: no processing is performed; Error stop: the
moae
system throws an error message and stops; Warning stop:
the system throws a warning message and stops.
Offset The offset value attribute defines the permissible error for
value determining whether a mechanism is within or outside a
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specified area. This offset value can also be interpreted as
the wall thickness of the area: the safety zone corresponds
to increasing the wall thickness inward, while the
interference/sharing zone corresponds to increasing it
outward. In practical applications, the expansion value

should be greater than the theoretical value to enhance

safety..
Signal Invert the DO value of the corresponding area, setting it to
_ _ TRUE/ON when the robotic arm is not in the area. Click the
Inversion

signal inversion checkbox to adjust directly.

Indicates whether the corresponding area is visualized in
3D display | the 3D view on the home page. Click the 3D display switch
to set it directly.

remark Notes for the corresponding region

After selecting the required area item in the area information list, users can
click the [Configure] button in the lower-right corner to access the detailed
configuration page for the specified area properties. The detailed

configuration page is shown in the figure below:

nConfig(oAREA_OUT[D]) & Vendor
ectMade:User Coord ¥ | Note:| \
AreaType:‘ Share '| Output DO:|

Flexible  0.000 | Reversal DO |

ProcessMode:\Errorstop '.| ShareDL|  isHARE En \

Base on UT[-1] UF[-1] CurPos: BaseonU 41 r|
X:698.737 A:-174.315

Y:-103.720  B:2.636 X:|  eoriss |

;510939  C:-176.677 i wammm
—— | T Man.

2 et Current Loc Data Z| 520244 |
EauY | T DEF

— UF DEF
Length: 200000 |mm EEGEENEE

Width] 200000 |mm [
5 J Load 0

Cylinder  Height: 200000 jmm [SENS

i # @ Q

Show 3D Model in MainPage: a Cancle Save

s Area Config 14:09 @
Label Statement
1 Configure the region type, output signal (region DO), offset
value, signal inversion, processing mode, and notes in LABEL1
5 Click to get the current Cartesian coordinates and enter them
into the input box of Label 4.
3 Select the reference coordinate system for the origin of the
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corresponding area in the drop-down list. This sets the
reference coordinate system for the origin coordinates specified
in Label 4. If the workpiece number is-1 or the corresponding
workpiece number is not calibrated, the reference coordinate

system defaults to the base coordinate system..

Set the region's origin.

Select the shape of the area and configure its size

Home 3D View Visualization Switch.

N o o B~

3D visualization of the current area's location, shape, and size.

When the 3D view switch for the relevant area is enabled, the 3D view on

the home page will display the [<-=%] button. Clicking this button will show

the area with the [3D view] switch enabled, as shown in the figure below.

S
g
-~

o~

Clicking this button will show the area
with the [3D view] switch enabled

o Note:

® After completing the configuration on the regional details page, click the

[Save] button in the lower right corner..
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4.8.3 Application function

Introduction
App Function
© Speed Config
Timeout Settings
Background Prog
Home Prog

Pallet Config

Path Hold

') - v v

& "App Function
——

Auto Restore Pre-trigger Speed Ratio

Note:

1. Configure iISAFE_SPEED DI signal in [Run Config]

interface.

2. Safety speed triggers on falling edge, auto-restore on

rising edge.

Safety Speed Reset Speed Signal Speed
Config Item Value
Speed Ratio After Trigger {10 |

Modify

14:1] o

& Vendor

T Man.

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100 ¥

L

Path [Menu] — [Function Configuration] — System Functions: [Application

Functions].

4.8.3.1 Timeout settings

The timeout setting function is the global time setting for the TIMEOUT timeout

command.

App Function

Speed Config

© Timeout Settings

Background Prog

Home Prog

Pallet Config

Path Hold

'y a v L

o "App Function

Wait Timeout  [10000

TIMEOUT Command Global Timeout

ms

T1 Man.

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100 «F

o Alm

1o . | Reset

Path 5 [Menu] — [Function Configuration] — System Functions: [Application

Functions] — [Timeout Settings] tab.
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4.8.3.2 Speed control

4.8.3.2.1 Safety speed

Introduction |, hractical applications, robots operate at high speed within safety barriers.

When opening the barrier door to enter the enclosed area, the robotic arm's
speed must be reduced to prevent accidents. Upon closing the door, the robot
can either automatically resume its original speed for production or manually
adjust the speed ratio via the teaching pendant's multiplier button instead of

automatic recovery.

App Function safety Speed Reset Speed Signal Speed

© Speed Config Configltem Value
Speed Ratio After Trigger |10— ‘

Timeout Settings
Auto Restore Pre-trigger Speed Ratio

Background Prog

B

Home Prog
T Man.
Pallet Config UT DEF
UF DEF
Note: SynG DEF
Fatiiinld 1. Configure iSAFE_SPEED DI signal in [Run Config] = Dyn
% * interface. Load 0
2. Safety speed triggers on falling edge, auto-restore on 100 ¥
rising edge.
© Alm
4 "App Function 14:12
—

® The [Triggered Speed Multiplier] column shows the speed value set for the
robotic arm after the corresponding IO signal takes effect. This value
ranges from [1,100]. If the robot's movement rate exceeds the set safety
rate, it automatically switches to the safety speed..

® [Auto Restore Original Speed Ratio Switch] When enabled, the robot
resumes its original speed ratio after resetting the corresponding IO
signal. When disabled, the robot maintains the speed ratio after receiving

the trigger signal..

Path [Menu] — [Function Configuration] — System Functions: [Application

Functions] — [Speed Configuration] tab — [Safe Speed] tab
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Case study of restoring the original speed multiplier function:
Set the speed multiplier to 10% after triggering, enable automatic recovery,
and configure the safety signal as DI[200] with V as the current speed.
Case 1:
DI[200]=0ON,V2=100%
DI[200]=OFF * Safety speed triggers take effect V=V1=10%

DI[200]=ON ‘V=V2=100% (Speed recovery)
Case 2:

DI[200]=ON, ‘V2=100%
DI[200]=OFF ‘V=V1=10%
‘ change robot vord by manual , V3=50%

DI[200]=ON ‘ Speed recovery V=V2=100%

o note:

® The IO trigger signal can be a virtual signal.

® The default safety speed multiplier is 10.

® The safety speed trigger and recovery function is only available in
automatic and external modes.

® \When iSAFE_speed is not configured, the safety speed trigger and
recovery functions are disabled, and iISAFE_speed activates on the falling
edge.

® The input 10 index for the iISAFE_speed flag is configured in the runtime

configuration.
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i 1 - - : ; % Vendor
Input Config Output Config Run Config Ref PointConfig |
Flag Name Apply Mode 10 Index 0 1 2 |3 || 4
srgiat rariing cugs
\PRG_LOAD Program load @ Effective on -I 5 6 T- 8 g
signal rising edge
. Unload Effective on 10. || 91 || A2 || 13 || 14
TPRGCUNLEAD signal falling edge
System Rising edge: 15 || 44 || 17 18 19
IEMABLE enab le on, 0: off
~
Fos il Glear fault | Effective on ORefresh 50 21 22 23 2
signal rising edge
: Safe speed | Effective on 25 26 27 LR 29
ESAFE_SREED trigger | falling edge Save
| SAFE_DOOR Safety door  Effective on 27 | 30 || 3 32 33 34 T Man.
trigger falling edge ] C l UT DEF
- ance
SAFE DOOR1 Safety door | Effective on 35 36 37 a8 39 UF DEE
! - trigger 1 falling edge
SynG DEF
; External E-  Effective on 40 41 42 43 44 -
iEESTOP 5 :
top falling edge Lo D‘,’I‘I
| EESTOP1 Extserna\ E- | Effective on 45 46 47 4B 49 Load 0
top 1 falling edge =
< > 50 || 51 || 52 || 53 || 54 100 <
2 A v ¥
L = MR © Am

ﬂRunConflg 14:13 oo @

® The IO trigger for speed multiplier changes is not mutually exclusive with
other VORD operations. Users can still adjust the speed multiplier via the
teaching pendant or VORD commands.

® For multi-axis groups, the system currently only supports speed multiplier
changes for robot groups, with external axis groups not yet supported.

® If the set speed exceeds the running speed, the system will not respond.

4.8.3.2.2 Reset speed

Introduction  The reset speed function automatically adjusts the current magnification
setting after clicking [Confirm Alarm] to reset the robotic arm following a

system alarm.
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App Function Safety Speed J Reset Speed Signal Speed

© Speed Config m

Function Enable )

ConfigItem Value

Timeout Settings ; ]
Speed Ratio After Alarm Confirm |10 |

Background Prog

Home Prog

Pallet Config

Path Hold

i . Note:
1. After alarm, clicking [Confirm Alarm] resets and auto-
adjusts speed ratio to set value.
4 'App Function 14:14
=

® To activate this feature, the system must first trigger an alarm before
clicking the "Alarm Confirmation" button. If the system does not
trigger an alarm and you click the button directly, the feature will not
work.

® This feature requires configuring the alarm confirmation speed
multiplier, with the configuration information saved in the system as a

file.

Path 5 [Menu] — [Function Configuration] — System Functions: [Application

Functions] — [Speed Configuration] tab — [Reset Speed] label

e Note:

® The default reset speed multiplier is 10.

® The reset speed trigger function is active only in automatic and
external modes.

® The reset speed trigger does not conflict with other speed multiplier
changes via VORD. Users can still adjust the multiplier through the
teaching pendant or VORD commands.

® \When the reset speed is triggered, the teaching pendant will display a
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notification: "Reset speed triggered."

® Before activating the reset speed, the system must first verify the
robot's current speed multiplier.

® If the current speed multiplier exceeds the configured reset speed
multiplier, the function will activate upon configuration, allowing the
reset speed to be triggered. Otherwise, the function will remain
inactive, preventing the reset speed from being activated without any
error notification.

® For multi-axis groups, the system currently only supports speed
multiplier adjustments for robot groups, with external axis groups not

yet supported.

4.8.3.2.3 Signal speed

Introduction |, practical applications, the robotic arm will enable different operating
speeds according to different application scenarios, and the function

supports users to customize the configuration of signal speed.

o
App Function Safety Speed Reset Speed J Signal Speed :
© Speed Config Function Enable m K
No. Configltem Value
Timeout Settings
1
Background Prog 2
3
Home Prog
4
Pallet Config 5
Clear
Path Hold
& ¥
& "App Function 14:14
——
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® After completing the function configuration, you must enable the feature
to activate the signal speed trigger function.

® The following options require configuration: the triggering signal and its
activation mode (ON/OFF), and the system's operational speed
multiplier after signal triggering.

® The function triggers using signal edges, where the configured 10 signal

edges adjust the robotic arm's speed multiplier to the preset value.

Path [Menu] — [Function Configuration] — System Functions: [Application

Functions] — [Speed Configuration] tab — [Signal Speed] label

operating 1. Navigate to the menu — Configuration — Controller Configuration —
steps Speed Configuration. Under the "Signal Speed" tab,
2. select any row from the "Signal Speed Configuration Items" list, then click
the [Change] button to open the signal configuration pop-up.
3. The signal configuration register accepts values [0,999], the second input
box accepts [0,7], and the multiplier speed value ranges from [1,100].

4. Enable this feature.

Configuration example: "R[N].X=OFF/ON, value V"

® N is the R register number;

® X denotes the number of bits, specifically the binary bit count. The user
can configure the R[N] register value, which converts decimal data into
binary control signal outputs at specified speeds.

® OFF/ON indicates the signal switch.

® V represents the multiplier value.
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Function Enable

No. Configltem Value

1 R[150].1=ON 20

Case 1: Modify signal configuration according to instructions

‘Assume the current multiplier is 50

R[150].1=OFF ‘ Current speed multiplier remains
unchanged
R[150].1=ON ‘ The speed multiplier is set to 20

Case 2: Modify the R register value to adjust the response signal speed

‘Assume the current multiplier is 50

R[150]=60 ‘ The current speed multiplier remains unchanged
(register data is 60, which in binary is 0011 1100, with the first bit
being 0, indicating OFF).

R[150]=70 ‘ The current speed multiplier is set to 20 (register
data is 70, which in binary is 0100 0110, with the first bit being 1,
indicating ON).

0 note:

The 10 trigger signal may be a virtual signal.

® The signal speed trigger function is active only in automatic and external
modes.

® The IO-triggered speed multiplier change does not conflict with other
VORD operations. Users can still modify the speed multiplier via the
teaching pendant or through VORD commands.

® When triggered, the teaching pendant will display the message "Signal
speed triggered".

® For multi-axis groups, the system currently only supports speed multiplier

adjustments for robot groups, with external axis groups not yet supported.
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4.8.3.3 Background program configuration

Introduction

The background program configuration feature allows users to set up
automatic background program execution upon power-on. The background
program is the logical PRG program that runs concurrently with the main
program in the controller's background. The main program group mask is 0,
while the multi-threaded logical program group mask is *. Additionally, the
RUN background program command can be executed within the main

program to invoke the background program.

App Function Background Program Config

Speed Config Auto-run on Power-on . OFF

Timeout Settings Background Program:MQL/CLIENT.PRG
© Background Prog = Load % Unload

Home Prog Cycle Period
T! Man.

UT DEF

Modify UF DEF

SynG DEF

System Cycle Interval:‘ B

Pallet Config

Path Hold
= Dyn

Load 0
Note:
1. When enabled, system will auto-load and run selected pro ~ EadY

2. Power cycle required for changes to take effect.

L

¢ App Function @

Path

»  Access the [Menu] page by following these steps: [Menu] — [Function
Configuration] — System Functions: [Application Functions] — [Background

Program Configuration] tab.

operating
steps

1. Click to select a program. Choose the program to run automatically upon
power-on.

2. Click to enable the function and activate the configuration.

3. Set the number of 4ms program cycles, default is 1.

4. The power-on restart function takes effect after configuration. If the
selected program group mask is 0, the setting does not take effect, and the

program will not load or run upon power-on.

Guangzhou Auctech Automation Technology Ltd

145



(») AUCTECH

Functional description

constraint The background program runs under the following conditions::
condition ® The background RUN program is unaffected by the current robotic arm's
enabled status.
® Servo alarm. When a servo alarm occurs, the main program terminates.
After the alarm is cleared, the main program resumes operation. The
background RUN program remains unaffected by servo alarms.
® The main program's error status does not impact the background
program's operation.
® External signal outputs follow the main program's status.
® External signal inputs: Load the main program; PAUSE is valid only for the
main program; Start, unload, and stop apply to both programs.
® \When switching to the background program interface, the background
program is not controlled by the trainer buttons (Pause, Unload, Back,
Start).
® Both the main program and background program can be individually

paused, and can be individually resumed.

o Note:

® When editors modify backend logic programs, the system automatically

updates the latest version without requiring reinstallation. The ABORT,
END, and PAUSE instructions in multi-threading only affect the current
program, not the main program.

® At most, two sets of logic programs (backend) and one set of robot motion
control (main) can run simultaneously.

® After configuring and powering on the self-running program, the main
program must contain only one unique RUN background program
instruction during loading. Failure to comply will exceed the two-group
loading limit and result in loading failure.

® \When executing the RUN background program, if a program with a group
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"wikn

mask set to "*" contains motion commands, the robot will halt operation
and trigger an error.

® Programs executed after RUN commands must remain in non-running
status. Attempting to run a program already in operation via RUN
commands will generate an alarm.

® RUN program alarm description: During program execution, alarm
messages from either the main program or RUN program will appear on
the teaching pendant. Regarding alarm priority, there is no distinction

between main and RUN programs. The system displays the first alarm

message of equal priority.

4.8.3.4 Return home point program configuration

Introduction ¢ The gne-click Homepoint return function consists of two components:
Homepoint return program configuration and one-click Homepoint return
operation.

When the return to Homepoint signal is triggered, the system will
automatically execute the Homepoint return program, thus simplifying the

operation steps of the robotic arm to return to the Homepoint.
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App Function .
op Home Program Config

Speed Confi
P g Home Program: m=#25.PRG

Timeout Settings To [Key Combo] Delete Config | REEME{T4EN]

Background Prog

© Home Prog
Pallet Config

Path Hold

Home program requires manual mode with no main
program running. After configuring key combo, press

¢ "App Function

Path [Menu] — [Function Configuration] — System Functions: [Application
Functions] — [Return to Homepoint Program Configuration] tab.
operating 1. Click [Menu] — [Function Configuration] — Teaching Pendant
steps Configuration: [Combination Key Configuration].

Enable Combine Key m None 10 PaEll | © Page
>
Functigj e
Home o "'J E © 10
Pos _ Config Dynamics  ileManage ZeroC, 10 List
12 No No m < d
Config Config lonitorinfc  pp Functigs” 'ariable Lis
Function .
13 No No PR
Config Config <
Home Pos <
Ja No No
Config Config
15 No No Note:
Config Config 1.Long press [Back] for screenshot
2.Long press [Combine Key] + [Back] for screen calibrat
16 No No 3. Spare key responds to single click
Config Config Clear
= Key Combo 14:18 o

2. Enable the group button function and select the button position to
configure. As shown in the figure, the button is on the negative direction of
the J1 axis.

3. Click the configured type: function page.
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4. The configuration function to select is: [return homepoint] . Save the
configuration function.

5. Press the combination button on the back of the teaching device.

6. Simultaneously press the negative direction button of the J1 axis.

7. Follow the above steps to enable the one-touch homepoint return

function.

0 note:

® The homepoint return procedure requires enabling robot (servo

poweron)

® The homepoint return program must be executed when the main
program is not loaded (idle).

® The homepoint return program can only be executed in manual or
automatic mode.

® After completing the homepoint return program, load it once to update

the latest program to the controller.

4.8.3.5 Pallet parameter configuration

Introduction pallet functionality is implemented using built-in variables. The software
provides 16 predefined system variables, and each pallet can be configured

with specific information through the application's parameter settings list.

Guangzhou Auctech Automation Technology Ltd 149



#)AucTecH

Functional description

APp Eunctlan Pallet Parameters
Speed Config Index Yescriptior Rows Columns Layers Layel
0 0 0 0
Timeout Settings 1 o 0 0
Background Prog 2 0 . 0
3 0 0 0
Home Prog 4 0 0 0
5 0 0 0
© Pallet Config
6 0 0 0
Path Hold B ° ° " i
& - v ¥
% - A ¥
Refresh Modify
4 'App Function 14:21
—

Path >

[Menu] — [Function Configuration] — System Functions:

[Application Functions] — [Tray Parameter Configuration] tab

Pallet
Parameters
Configuration
Interface

button, and enter the pallet configuration interface:

| Pallet Parameter Config

Name: PA.T ID[1] Description: | a \

Rows: | 0 | Columns: \ 0 |Lay£|: 0 | Layer Height: | 0.0 \

Definition Method: B oint '|
No. Point Data
X:0.0 ¥:0.0
1
A0.0 B:0.0
X:0.0 ¥:0.0
P
A0.0 B:0.0
n X:0.0 ¥:0.0
A0.0 B:0.0

Actio

Z:0.0
ecord i
c:0.0

Z:0.0

Record A
c:0.0
Z:0.0

Record b
c:.0.0

Select the corresponding pallet parameter row, click the [Modify]

Label Statement
1 Name ID of the Pallet variable
2 Description of the current Pallet variable

Guangzhou Auctech Automation Technology Ltd

150



( ) AU CTE C H Functional description

3 Configuration information for the current Pallet variable
4 A diagram showing the Pallet rows and layers
5 Calibration method for Pallet variables

Record the current position of the robotic arm in the pallet

variable for calibration.

0 Note:

® |[f the floor height exceeds the robotic arm's travel range, an'
Unreachable Point 'alarm will be triggered when attempting to reach
the pallet position. The pallet's reachable status is not verified during

configuration.

® The pallet's offset angle calculation is based on point P1,
meaning the posture remains constant during the offset
process, with only positional changes occurring.

4.8.3.6 Path keep feature

Introduction The path retention feature enables robotic arm movement after program
suspension. When the program resumes, the arm returns to its paused
position before executing new commands. Activated, this function allows the
current execution pointer to be moved during pauses. Upon restart, the
robotic arm travels from its current position to the target point specified by
the new pointer line. To prevent collisions, the system prompts users to
confirm program execution when resuming operations, especially if there's

significant positional change between the pause and restart points.
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App Function Path Hold Function
Speed Config Function Enable m )
Parameter Config

HmeaKtaetings Position Deviation |‘5{}.0 | mm

Orientation Angle Deviation |5.0 |

Background Prog

Home Prog
Pallet Config
Note:
1. When enabled, if program is paused and arm moved
© Path Hold e e P

during debug, system checks if current pose exceeds

2 R v ¥ deviation limit. If not, moves from current pose to pointer.
If exceeded, prompts to restore paused pose.

2. Default deviation: 5° and 50mm.

A Function 14:24
PR
—

Path 5 [Menu] — [Function Configuration] — System Functions: [Application

Functions] — [Path Maintenance] tab.

e Note:

® During the robotic arm's return to the pause point, users should monitor

the surrounding environment to prevent collisions or other safety
hazards.

® \When the input position deviates from the allowable range, click Save to
transmit the data to the controller. The default position deviation is

50mm, and the default posture deviation angle is 5 degrees.

4.8.3.6.1 Execute pointer change notification

Introduction After the program pauses, the user can manually move or jump to the current
execution pointer. When the program starts, the robotic arm will move from
the current position to the target point specified by the new pointer line.
There is a possibility of large trajectory changes. To prevent collision, the
user is prompted to confirm whether to jump to the corresponding pointer to

run the program.
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operating 1. When the main program pauses, select another instruction and click
steps [Jump] to move the pointer.
2. When the user clicks the main program run button, a pop-up window
appears with a message: "The current pointer exists."
3. Click [OK] to start program execution from the current pointer line. Click

[Cancel] to skip execution.

o Note:

® After confirming the pointer jump, verify the current position of the robotic
arm and the point data of the motion command pointed by the pointer.
Pay attention to the environment around the robotic arm to avoid safety

risks such as collision.

4.8.4 System variables

Introduction The [System Variables] interface allows modifying and setting system

internal function variables.

System Vars
Dynamic Planning Vibration Suppression
Function Status A i
Function: E o
Dynamic Master On
Body Identification Identified Vibration FrequeIL Hz
A -~ Y ’ ( ]
< > Filter Level: | 0 - ‘
'Jog Compliance [ Axis Wrist Singularity
Compliance Level: | 0 | Function: E
(SCARA Angle Joint Flex Compensation
Allow SCARA A >180°: JorH Function: g
Default Startup Rate
Manual{ 50 |6 Auto Mode:{. 50 %
E-Sy-stem Vars 14:25

Path 5 Menu Bar — Function Configuration — System Functions: System

Variables
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4.8.4.1 Dynamics planning feature

Introduction

i

The dynamic planning information view and dynamic planning switch

function allow users to set the dynamic adaptive planning switch

parameters.
aDynamic Planning
Function Status A
Dynamic Master On
Body Identification Identified
T T W .
< >

Dynamic master switch: If the dynamic model is established and the
dynamic model is calibrated, the dynamic master switch will be
automatically turned on.

Body identification information: shows whether the robot arm has

completed the friction identification of the body during factory production.

Dynamic path planning switch: The default switch is off. When enabled,

dynamic speed and trajectory planning is used.

Note:
® The error of dynamic identification and load identification of each
robotic arm may be greatly affected by the influence of ontology

difference..

4.8.4.2 Vibration suppression

Introduction

The vibration suppression function can filter the output commands
(position and speed) after trajectory planning is completed to meet the
requirements of speed stability. The command filtering may change the
trajectory characteristics and reduce the trajectory accuracy. Therefore,

there are parameters to set whether to filter, the filtering level, and the

maximum position deviation.
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Vibration Suppression

Function: E

Vibration Freque[' 2 ':|Hz

Filter Level: | 0 v ‘

® Vibration Frequency: The natural frequency of the robotic arm, ranging
from 0.00~20.00Hz. This non-negative value can be input with two
decimal places.

®  Filter Level Setting: Different levels indicate varying filtering effects.
Higher values enhance filtering while reducing vibration (maximum 7),

though this increases trajectory deviation. Level 0 means no filtering.

4.8.4.3 Jog Smoothness settings

Introduction Adjust the smoothness of the user's interface movements. If the
smoothness is too soft, the start and stop may be slow (long time to move
to the point). If the value is too small, the user may experience jitter. Users

can set the interface according to their actual requirements.

Jog Compliance

-

Compliance Level: | 0 v

0 Note:

® \Value range: 1 to 9; default value is 5. A higher value results in
smoother acceleration and slower changes.

® SMOOTH=1 enables the fastest acceleration during start-stop phases,
which may cause jitter; SMOOTH=9 enables the slowest acceleration

during start-stop phases, providing the smoothest performance.
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4.8.4.4 Singularity protection

Introduction After enabling the wrist singularity function, when the robotic arm performs
linear motion by stepping, the speed of the robotic arm remains unchanged
when approaching the wrist singularity, and the 4th and 6th axes can pass

through the position where the 5th axis Angle is equal to 0 without flipping.

Axis Wrist Singularity

Function: E

0 note:

® The configuration is used in jogging operation. When controlled by a

program, the WRISTJNT command can be used to activate the wrist's

singular motion zone.

4.8.4.5 SCARA angle A

Introduction This function variable allows changing the representation of the A angle for
SCARA models. By default, the A angle for SCARA models is set to allow
values beyond +180 degrees. This variable enables you to modify and check

whether the function is enabled..

'SCARA Angle

Allow SCARAA >180%: E

0 Note:

® \When displaying the current A-angle value on the teaching pendant, the

A-angle value may exceed +180.
® When recording spatial points, the A-angle value may exceed +180.
® \When executing the J LR[x] and L LR[X] instructions, the system directly

moves to the current A angle value.
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4.8.4.6 Joint flexibility compensation function

Introduction Flexible compensation is a system function based on the rigid-flexible
coupling dynamics of the robot to overcome the joint deformation of the
robot under different loads. Turning on the flexible compensation function
can improve the absolute positioning accuracy and trajectory accuracy of
the robot.

“Joint Flex Compensation

Function: E
0 note:

® The supported robot models are JR607 and JR6210.

4.8.4.7 Set the default vord after controller startup

. After setting the default vord in manual mode, the startup vord for T1 and T2
Introduction

in manual mode will be the set value when power is cut and the system
restarts.

In non-manual mode, the startup vord for automatic mode and external mode

will be the set value after power is cut and the system restarts.

Default Startup Rate

50 %

Manual: 50 [% Auto Mode:

4.8.5 Communication settings

4.8.5.1 Controller IP configuration

Introduction The robot controller has two or more network interfaces. In some
scenarios, users can configure the IP address of the robot controller's
network interface through the [Controller Communication Configuration]
page in the teaching device.

The operation interface is shown in the following

figure
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Ctrl Comm )
Controller IP Config

© Controller IP Config

Ethernet IP Address Subnet Mask  Network Status
MODBUS Config MEA Disabling
LAN1 Disabling
SOCKET Config LAN2 Disabling
Modify
Ec.trl Comm @user vendor logged in successfully! 14331

Path . Menu Bar — Function Configuration — System Functions:

Communication Configuration

operating 1. Login as a debugger or higher-level user. In the menu bar,
steps 2. select — Function Configuration — System Functions: Communication
Configuration, then choose Controller IP Configuration.
3. Select the corresponding network port configuration line and click
[Modify]. The pop-up window allows you to configure the IP address and

subnet mask.

Configure IP Address

IPAddress:| 192 . 168 . 1 . 215

Subnet Mask:| 255 . 255 . 255 . 0 |

4. After configuration, click OK. Follow the on-screen prompts to enable

the feature and restart the system for configuration to take effect.
5. Adjust the network status by clicking Enable or Disable and restarting

the system.
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o note:

® The IP address cannot match the controller's IP address. For example,
configuring 10.10.56.213 as 10.10.56.214 or conflicting with an IP
address added to the old-style n file will cause system module errors.

® Note: The system has already used the segment number with IP
address 192.168.2.X. Avoid using it.

® The system does not allow setting two IP addresses in the same
subnet (10.10.56.x), as this may cause network conflicts and

communication chaos, affecting network stability and security.

Stand_ard internet Default IP
Cabinet access
Controller
IP: 10.10.56.214 Port: 23234
Default IP LANO
IP: 90.0.0.1 Port: 23234
LAN1/ECAT IP: 192.168.2.214 Port: 23234
Int(?grated internet access Default IP
Drive and
Control Teach Device | IP: 10.10.56.214 Port: 23234
Cabinet Network Port
Controller IP MLAN IP: 10.10.57.213  Port: 23234
Specifications
LANZ2 IP: 10.10.58.212 Port: 23234
LAN1 IP: 10.10.59.211 Port: 23234

4.8.5.2 MODBUS configure

Introduction VWhen a robot acts as a Modbus slave (server), the function must first be
enabled in the teaching pendant. For details of the communication protocol,
please refer to the "V1.6.11_Modbus Slave Control Protocol User Manual" .

The operation interface is shown in the figure below.
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Ctrl Comm .
MODBUS Config
Eonfalisel & Eanig MODBUS Server: E Conn Status
© MODBUS Config Port:| | SlaveID:|: W Byte Order:ﬁ:DAB v |
: Update Period:l'i Ims
SOCKET Config ——
gaw Ctrl Comm @uservendor logged in successfully! 14:33

Path . \enuBar — Function Configuration — System Functions:

Communication Configuration — "MODBUS Configuration” tab

operatlng Ctrl Comm S o
onfig
steps , 2
Eottali S u MODBUS Server: Conn StatusFEE1E:|

O MORELS Sonlie POTtl|ji| SlaveID:\in:I ByteOrder:lEgT|

. Update Period:|. 5
SOCKET Config e

Label Introduction

Modbus server function switch. Enables or disables Modbus

communication..

2 Display the current communication connection status

Port settings. Configure the communication port. The default
3 value is 507. When setting the port, avoid conflicts with other
TCP/IP ports..

Slave ID. The slave ID for configuring the robotic arm. The
default value is 1.

4 For example, in Siemens PLC communication, if the PLC
programmer fails to configure the slave address for a function

block, the PLC may use broadcast mode. In this case, the
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SlavelD must be set to 255. (If communication fails and the
slave address is incorrect, you can connect the PLC to a
computer's debugging tool to verify the actual message sent by
the PLC, identify the correct slave ID, and then input it

accordingly.)

High and low bit order. Configures the sequence of high and
5 low bits for a 32-bit single-precision floating-point data

composed of two 16-bit Modbus registers.

Data update period. Controls the speed of system data

synchronization. The default value is 50, measured in

6
milliseconds. A smaller update period means faster data
updates, but it also increases the CPU load on the controller..

7 [Cancel button]. restore the current modification to the last
saved data.

8 [Save button] saves the modified data to the system. The

changes take effect only after restarting the system.

o note:

® After saving, restart the system for changes to take effect.

® Modifications are only allowed when the MODBUS function switch is on.

4.8.5.3 SOCKET configure

Introduction The SocketCmd network terminal command is a standardized string-based
control protocol agreed upon by the robotic arm controller. After establishing
Socket communication between the host computer and the robotic arm,
sending the specified command string allows the robotic arm to perform

relevant actions or retrieve system status information.
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SOCKET Config

Ctrl Comm

goutrollep]H Lonfig SocketCmd Server: JFF

MODBUS Config Port: 23333

© SOCKET Config

g Ctrl Comm ‘o'USE'I Vendor logged in successfully! 14:36

When using the SocketCmd network terminal command, the robotic arm

acts as the server with the default communication port 23333. The IP
address is the IP address of the robotic arm controller.

To use the SocketCmd terminal command, connect the host computer and
the robotic arm controller via a network cable (select the appropriate network
port), then enable the SocketCmd function on the teaching pendant's
interface. The host computer acts as the client, connecting to the robotic arm
controller's IP address and port number. By sending a protocol string, you

can control the robotic arm.

Path ;. MenuBar — Function Configuration — System Functions:

Communication Configuration.

o note:

® The IP address of the LANO network port on the controller in the IPC

cabinet: 10.10.56.214.

® The integrated drive and control electrical cabinet has multiple network
ports, with the following IP addresses: MLAN IP: 10.10.57.213; LAN2
IP: 10.10.58.212; LAN1 IP: 10.10.59.211. For details, refer to the
controller IP address section in Chapter 4.8.5.1.1.

® To use SocketCmd, connect the host computer and robotic arm

controller with a network cable (select the appropriate network port) and
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enable SocketCmd on the teaching pendant. The host computer acts as
the client, connecting to the robotic arm controller's IP address and port
number. Send the protocol string to control the robotic arm.

® For details, please refer to the<<V1.6.11_SocketCmd Secondary

Development Communication Protocol Manual_AQ01_CN>>

4.9 Dynamics

4.9.1 Installation posture settings

Introduction Generally, robotic arms are installed on stable workbenches or floors,
requiring no additional configuration. However, when using reverse
installation, wall-mounted side installation, or dynamic-related functions, the
current installation posture must be set. This can be done through the

[Installation Posture Settings] page in the teaching pendant, as shown in the

figure below.
_ g & Vendor
3 ,\\ Install Pose
% 1 b3 ho ¥ ko= o e
y Up ) Down XUp XDown YUp YDown DIY
k- £ 4
o i e CR610
\ = Gravity (g): | 9.81 |
L\ L:.‘ ’ 1 . . -
gq Base Tilt: -45°  -1° 0 | +10 445" o e

z
(<]

2,
Base Rotation: -45° -1° [ 0 ‘ +1° 445° Py T Man.

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100

ight-hand rule: thumb points along

indirata nncitiva rntatinn

9 Alm
{EInstall Pose 'o;UserVenclor logged in successfully! 14:37 Reset

Path ;.  \enuBar — Function Configuration — Dynamics: Installation Pose

Settings

operating 6. Select or set the installation posture based on the actual robot posture.
steps First, check the "Common Posture Installation" interface for available

options. If no suitable posture is available, click to enter the "Custom
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Posture Installation™ interface to configure your own installation posture.

7. Set local gravity

8. Click the [Save] button to save the data to the system and restart the
controller.

9. After setting, the ontology friction identification function needs to be

executed again.

o point out :

® The installation posture is set to improve the accuracy of the dynamic

model and ensure its precision. If inverted use is required, the
installation posture should be set before identification. The safe posture
should also be correctly set before using the dynamic function.

® After changing the installation posture, the robot arm body must perform
friction identification again. Otherwise, it will affect the related functions
of the robot arm system and lead to safety risks such as collision with
the machine.

® After setting the installation posture, the software's 3D view will change

the default perspective to the installation posture.

4.9.2 Body friction recognition

Introduction The dynamic parameters of the robot are very important for the accuracy and
reliability of the robot. Each parameter needs to be configured in the control
system before the factory, and the identification process is not provided
externally.

The body friction identification operation can be performed through the [Body
Friction Identification] page in the teaching device. The operation interface is

shown in the following figure:
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Joint Angle Info Friction Identlfy
i l Lrse Status Re-ID will overwrite params!
12 I -83.148
= i IDPath  Status Iai:n ﬂ(
A I R Trajectory |nactive  Back HB T un  Actiation
2 - Trajelctory
% I N 3 Inactive  Back Home Trial Run  Activation
Traje:;:tory Inactive Back Home Trial Run Activation
Cartesian Info
Instructions:
X BARTAT, fon 1.In manual mode, select a trajectory and click [Return to Start] to move to the T Man.
Y -103.72 mm activation start point UT DEF
pomems we  CUTRIECATHETEEDyEorcenaanen I
nNoTice: SynG DEF
A BT 1. Model identification completed before shipment. Do not re-identify unless & Dyn
B 2.636 deg ne Load 0
2 start positions are auto-generated. Keep clear of the arm durin; i
€ -176.677 deg SR F 100 ¥
3D View Identif & Ui
X Friction 'o.‘UserVencIorLoggecl in successfully! 14:38 @
Label explain
1 Recognition status display (changes to green after
recognition)
2 Return to the start of the incentive trajectory
3 Trial Run Incentive Trajectory
4 Run the trajectory
5 Identify Calculation

Path 5 [Menu] — [Function Configuration] — [Dynamics] — [Body Friction

Identification]

operating Run three incentive paths in sequence, one by one.
steps 10. Enable the upper one.

11. Click the [Back to Start] button to return to the start point.
12, Click the [Trial Run] button and wait for the trial run to complete. The
[Start Incentive] button will then become clickable.
13. Click the [Start Incentive] button and wait for the incentive to complete.
14. Activate the next trajectory in sequence.
15. After completing all three paths, you can tap the [Identify] button.
16. Click the [Identify] button. Wait a moment. When the identification is

successful, you can choose to save or not save the data.
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o point out :

® To go back to the start of the track, you need to do it in manual mode.

® The required workspace for the actuator trajectory is large. Check
whether the actuator trajectory may collide with the machine.

® |[f you do not save the identification data, the system will restore the last
saved identification data after restarting.

® The starting point of each excitation trajectory matches the identification
trajectory. To execute the identification trajectory, click the [Return to
Starting Point] button in the corresponding row to return to the starting

point and then run the trial and trajectory excitation functions.

4.9.3 Load configuration

Introduction Load configuration is a system function that adjusts dynamic parameters to
determine the current load conditions of a robotic arm. These parameters
can be manually input or acquired through load identification methods.
Proper configuration of load parameters enhances the robotic arm's
operational performance and optimizes its dynamic functions, including
collision detection and drag teaching capabilities. To prevent errors or
unintended effects in these functions, the robotic arm must undergo load

identification before use, with the corresponding load code selected.

4.9.3.1 Dynamic load switching

Introduction Dynamic load switching is a function that allows the robotic arm to reacquire
relevant load parameters under the current load number by switching the
load ID, thereby determining the current load status. The system contains
16 sets of load ID data. Load switching can be performed in two ways: either
directly via the teaching pendant button or through command-based

switching.

Method 1 Click the [Dynamic Load] control in the trainer status bar to select the

corresponding load number from the drop-down list.
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T Man.

Dyn Load
UT DEF

UF DEF
No Load v | SynG DEF

# Dyn
No Load

Method 2 The PAYLOAD assignment instruction is set in the program.
17. Select the line of code to insert.
18. Select the assignment instruction type in the instruction information to

open the assignment expression editing pop-up window.

» Teit:Prag & Vendor
s cmd  DAPRG P rPointinfo  SHEVET T8
curr. ¥

= 1
Var ig&
Flow \
o Q
Loop
()
Signal
String T Man.
Ea UT DEF
Control UF DEF
SynG DEF
A=_
= Dyn
Assign Loayd g
’L Current line: -1 Selected line: 1 Total lines: 1
M manual a v * Top 100 ¥
Frames —_—
T O D D o) -
=3 Program Edit ':o]‘UsErVendorlngged in successfully! 14:40 45 Reset 5

19. Select the left input box and choose the Global Variables tab.
20. Find and click the [PAYLOAD] button in the Global Variables tab.

’ ﬁ Text Prog & Vendor
s P point info
Curr, ) )
A Assign Expr Edit >
Var ‘g‘ _ . J
Flow ‘ | = | |
t‘ CR610
- Loop € > ® - Clear Delete STOP
() ( ) [ 1 DAFRG 4
Globals - .
Signal i > = . [ Wait ]
CNT_TYPE VORD
2 -
String COORD_NUM | PAYLOAD 4 3 6 : TiMan.
E‘ *
2 COL_DETECT SMOOTH N 8 9 E: EEE
Control
A=_ < > 0 i — / SynG DEF
= Dyn
o " Load 0
M * Top 100 ¥
Framas
=1 Program Edit ‘:o)'UserVendar logged in successfully! 14:41
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21, Click the input box on the right and enter the value.

22. Click the [Confirm] button in the pop-up window to add the command.

13 Text Prog
o Cmd D P Pointinfo |-
A Assign Expr Edit - .
+
Var v-19 ( i =
i PAYLOAD | =l & s 4\
o & € >« # ON OFF Clear Delete
Loop
(‘C,) Registers ( ) [ ] Wait | y
Signal ¥
1 2 3 4
v
Rl
S 4 5 6 - T1 Man.
Ea 7 8 UT DEF
Control UF DEF
e 0 SynG DEF
= Dyn
Amsign . Load 0
J__‘ Cy Cancel Total lines: 2
M * Top 100
Frames — —_—
w  |Edit| [Note| |cmt| Exitedit | Morew |
1 Program Edit @uservendor logged in successfully! 14:41
Example:

PAYLOAD=1 {8 HaifEAGS H1NGHE, ARERSEEN-12115, BIAAHN-1TH,

o point out :

® \When the load of the robotic arm changes, it should be switched to the

corresponding load number in time, otherwise it may lead to the
decrease of motion accuracy, false alarm of collision detection or
adverse effects on the drag force.

® The load number switching policy for loading and unloading programs is
the same as that for tooling workpiece switching. After unloading, the

current load remains the same as the load used before unloading.

4.9.3.2 Load parameter configuration

Introduction Load parameter configuration sets parameters such as load quality, center
of mass position, and inertia tensor. There are two methods to configure load

parameters:

® Configure load parameters manually: If you know the load parameters,
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you can modify the values directly and save them to complete the
configuration.

® Automatically generate load parameter information based on load
identification. This method is suitable for load parameter configuration

when load information is unknown.

Method 1 Configure load parameters manually.
23. Go to the load configuration page.
24. Click the Load Number Selection dropdown to select a load number and
enter the parameter page. The page displays load parameters for that
number, which is not the current load number used by the robot.
25. Click the "Description" input box to add notes to this load number.
26. Click the Edit button.

Load Identification

Joint Angle Info
a1 | 1736 Load ID:| 0o v | Descriptiv{:| . Auto Load Identification

J2 | -83.148

i3 | ran Engl Flange Coordinate Diagra
enter of mass offset from el

14 | -3.188 : - .
an.ge. Set fixture mass én nter g | S
Js | 83.197 position correctly to avoid gtrors
and abnormal behavior.
J6 ] -3,596

Cartesian Info End Load: | 2.897 | kg
@ Load (0~10kg)
X 698737 mm . ‘
X Offset: | -49.292 | mm
¢ B —
Zz 510939 mm vofiset: | -24797 | mm
A 174315 deg Z offset: | 179.356 | mm

B 2,636 deg
Tip: Use Auto Load Identification when possible
€ 176677 deg
3D View Message Config
@ Load Config ".o"UserVenclorLogged in successfully!

27. Select the corresponding load parameter input box and manually enter
the load parameter value based on the actual load data.
28. Click the Save button to save the changes and complete the load

parameter configuration.
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_ Load Identification endo
Joint Angle Info

a1 LoadID] 0 v | Description: |
J2 | -83.148 "
43 | 177101 EndFlange Coordinate Diagram:
14 | L3188 @ Center of mass offset from end R610
flange. Set fixture mass and center J L STOP
J5 | 83.197 position correctly to avoid errors
and abnormal behavior. DA.PR
J6 | -3.596
Cartesian info End Lgad: | 2.897 | kg
@ Load (0-10kg)
X 698.737 mm % A
X Offset: | -49.292 | mm
Y -103.72 mm e D
. i 5 | D
z 510939 mm voffset: | 24.797 | mm =
A 174315  deg zZoffset: | 179.356 | mm D
oad 0
B 2.636 deg
Tip: Use Auto Load Identification when possible 00

c -176.677 deg

3D View Message Config Modify 2

(MLoad Config ‘o'UserVencIarlogged in successfully! - Reset

AN e

® As the BR series robotic arm adopts an internally rotating structure,
users should pay attention to the following two scenarios when
manually adjusting load identification parameters:

® Avoid the position where the third axis joint of the robotic arm
approaches 270°

® The fourth joint axis of the robotic arm should be within the range of 0 to
180 degrees

® |[f the model is under load, we recommend using the first solution. Also,
avoid the three axes approaching 270° to prevent interference between

the load and the main body.

Method 2 Automatically generate load parameters based on load identification.
29. Go to the load configuration page.
30. Click the Load Number dropdown and select the corresponding load
number (to identify the load based on this number).
31, Click the [Automatic Load Identification] button to access the load

identification settings page.
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Load Identification
Joint Angle Info

i | L1736 Load ID:| 0 . | Description:| Auto Load Identification
12 | -83.148
J3 | 177101 Flange Coordinate Diagram:
& l A Center of mass offset from end
flange. Set fixture mass and center L
J5 | 83.197 position correctly to avoid errors I
and abnormal behavior.
J6 | -3.596
Cartesian Info End Load; | 2.897 1 kg
@ Load (0~10kg)
X 698737 mm S T Man.
X Offset: | -49.292 | mm
Y -103.72 mm - UT DEF
: z i UF DEF
z 510939 mm YOffsat: ( 24.797 ] e SynG DEF
A -174.315  deg Z offset: [ 179,356 ] mm & Dyn
Load 0
B 2.636 deg
Tip: Use Auto Load Identification when possible V
C -176.677  deg P - P 100
3D View Message Config Modify © Alm
W Load Config '.oZ‘UserVendarl.ogged in successfully! 14:51

32. Click the "Negative Range" or "Positive Range" input box to reset the
movement range of axes A3 to A6 relative to the current position. The default
positive/negative range is automatically set based on the soft limit range.
33. Click the [Trial Run] button. A confirmation pop-up will appear. Click
[Confirm] to start a slow trial run and check the safety of the environment.
(After a successful trial run, you can click [Return to Origin], [Start
Excitation], and [Save].)

34. Click the [Return to Origin] button to confirm the robotic arm's return to
the trajectory's origin.

35. Click the [Start Incentive] button to initiate high-speed trajectory
recognition (this is part of the load identification data collection process, with
the same trajectory repeated ten times).

36. After identification, click [Save] to complete the load parameter

configuration.
Load Identification 4 Vendor
Joint Angle Info |
J1 | 1.736 Load ID: 0 Description: Cancel
J2 | -83.148
J3 | 177101 Axis Negative Range Position Positive Range
J4 -3.188 Axis J3 [ 147.101 | 177.101 l 207.101 CRE10
I . — —_— STOP
Js | 83197 AxisJ4 | -33.188 | -3.188 ( 26.811
- —_— ——————— NI
16 ] -3.596 Axis J5 | 53.197 J 83.197 L 113.197
Axis J6 [ -33.596 ] -3.596 | 26.403
Cartesian Info < >
X 698.737 mm @ Test trajectory may be unsafe. Verify robot range! T Man.
Y o -10372 mm Test RunIIReturn to Start IStart Identificationl ﬂ: g:i
F4 510.939 mm SynG DEF
A -174.315  deg - P % # Dyn
Warning: High spgfed during identificatighl. Test run 5t to verify safety and T
B 2636 deg avoid collisionsfOperate with caution, =

¥
C -176.677  deg 100

5 S
30 vew —— (e ]

[ ""Load Config ‘o,"UserVencIorlogged in successfully! 14:52 Reset b
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Path . After completing the object load identification, access the menu —

Function Configuration — Dynamic Functions: Load Identification.

0 »  pointout :

® The trajectory trial run can only be performed in manual mode.
High-speed trajectory identification can be performed in either manual
or automatic mode.

® Before load identification, the corresponding load should be hung on the
end of the robotic arm, and the robotic arm system should be idle.

® The collision detection function is automatically disabled during

high-speed tracking.

4.9.4 Collaboration security settings

Introduction The collaborative safety settings primarily allow configuration of dynamic
parameters, including collision detection sensitivity and the flexibility of

drag-and-teach.

Path . nenu — Function Configuration — Dynamic Functions: Collaboration

Security Settings
Collision T 4 Vendor
. Curr. 10 Collision Sensitivity | Threshold Update Drag Teaching E
deteCtlon Joint Angle Info
sensitivity e I 1720 Collision Sensitivity: | — =
settings 42 | #2198 @ Check payload or false alarms!

13 | 177101
o | e Collision Response: Decel RetreatReflex Response
J5 | 83.197 @ Incorrect payload may cause unpredictable issues

J6 | -3.596

artesian Info

sl
w

X 698737 mm T1 Man.
¥ 410372 mm UT DEF
UF DEF
z 510.939 mm SynG DEF
A -174.315  deg 5 Dyl‘l
B 2,636 deg Load 0
€ -176.677 deg 100 ¥
3D View T
&-Eo-safety ‘O‘UserVencIcrlogged in successfully! 16:16 Reset
i
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Graph
operating steps

37. Click the [Edit] button to enter editing mode and drag.

38. Drag the [Collision Detection Sensitivity] slider to set the appropriate
sensitivity value.

39. Tap Slow Back or Reflex Response to switch collision response mode.
40. Click the [Confirm] button. When the message "Settings completed”

appears, the modification is finished.

Drag . - S < Vendor
Curr. 10 Collision Sensitivity Threshold Update Drag Teaching
SmOOthneSS Joint Angle Info
Drag Teaching m
= Ja | 1.736 g 7
settings
2 | A3 DragForce Current Sensor i+ Sensor Calib Precise - < -
3 | 177101 Ciain
o -3.188 DragMode Joint Cartesian DragDOF Drag XYZDrag RZYXCusto STOP i
s 83197 — — — — — —
l oN| x| onN[v] lon[z] lon|[rx| oN[rRY| ON[RZ paried
16 | -3.59 St et - i — — ‘Ready
Drag Compliance
Cartesian Info .
X 698737 mm — a5 TiMan. 5
Y -103.72 mm Ml = + UT DEF
UF DEF
z 510.939 mm F . — + SynG DEF A
A 174315 deg x| ¥ A Dy
B 2.636 deg Load 0 B
RY | — 4 ¥
€ -176.677 deg ; 100 ¥
: Modif
3D View @ Am
&_ Co-Safety @uservendor logged in successfully! 16:16 5
—

41. Click the [Drag Teaching Settings] tab at the top of the page to switch to
the [Drag Teaching Settings] page.

42. Drag the teaching switch. The robotic arm can only perform drag
teaching when the switch is turned on.

43. You can select the source of the pull force, which is mainly [current] or
[sensor].

44, Drag mode can be selected as [Joint] drag or [Cartesian] drag.

45, In joint drag mode, click the [Modify] button to adjust the drag
smoothness from axis 1 to axis 6.

46. In Cartesian drag mode, click the [Modify] button to adjust the drag
degrees of freedom and sensitivity. The drag degrees of freedom include
[Drag XYZ] and [Drag IRZYX] as shortcut options, with [Custom] providing
six settings for X, Y, Z, RX, RY, and RZ. After configuring these settings, the
drag sensitivity and degrees of freedom will be automatically applied.

47. Click the [Save] button. The message "Configuration successfull" will

appear, indicating the configuration modification is complete.
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point out :

® Debugging requires higher permissions.

® The entity must be identified.

4.9.5 Drag to record

Introduction

Path

operating
steps

Users use the drag function of the collaborative robot to drag the robotic arm
for trajectory teaching. The software will record the motion trajectory of the
robotic arm shown by the user, and then generate the corresponding robot
program, which saves the point of the trajectory shown by the user. The
program can be executed to complete the reproduction of the trajectory

shown by the user.

»  Access the menu — Function Configuration — Dynamic Functions:

Drag to record trajectory.

48. Select path:

49. Go to the drag track recording page.

50. Select the track to record. The right content box displays the recording
status of the current track. Up to 8 tracks can be recorded simultaneously.

After selecting a track, click [Track Parameters Configuration].

& Vend
Curr. 10 Drag Teach aaiotllnts)
doiit Angléinfo No. Trajectory Name Recorded
3k | 1.736
1 Trajectory One Unrecorded
J2 | -83.148
1 | 177.101 ﬁ Trajectory Two Unrecorded s
uo -3.188 3 Trajectory Three Unrecorded STOP
2 I 83197 4  Trajectory Four Unrecorded DAPRG 4
6 | -3596 B . [ Ready |
5 Trajectory Five Unrecorded -
Cartesian Info = i .
6 Trajectory Six Unrecorded
X 698.737 mm 7 Traiact s U & T Man.
rajectory Seven nrecorde
Y -103.72 mm J ry UT DEF
7 DT i 8  Trajectory Eight Unrecorded S‘l’-'nFG gEFF

- ; deg : - =
W SEE ath Config | ErOEIGRET  E Generate File e
B 2636 deg Load 0

Note:

€ -176.677 deg : ) 100 ¥
1. Clicking [Start Recording] will overwrite previous trajectory data.
3D View 2. All recorded trajectories will be lost after restart. Save the [Program File:
+} Drag Teach "o"USErVen(Iarlogged in successfully! 16:17

After clicking the [Trajectory Parameters Configuration] button, the following

pop-up window will appear:
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Ji
32
J3
J4
J5

J6

X

¥
z
A
B
X

Curr.

Joint Angle Info

10

| 1.73

| -B3.L

| 177.0

3.1

| &

Cartesian Info

698.737
-103.72
510.939
-174315
2636

-176.677

3D View

'-I-' Drag Teach

3.5

m

m

m

Drag Teach

Recorded
Path Config Unrecorded

Unrecorded
CR610
STOP

U

Trajectory Name: | Trajectory One Unrecorded ¥

[1  Monitorio(i): [ Unrecorded | [l
: [ Ready Hig
Unrecorded \

Unrecorded

e Man.
1. Monitor I0: Specify input IO ports to monitor during T
) Unrecorded
recording UT DEF
2. Changing monitor 10 requires re-recording to capture Unrecorded UF DEF
HE “ 1 SynG DEF
[ Generate File el

100 ¥

1. Clicking [Start Recording] will overwrite previous trajectory data
2. All recorded trajectories will be lost after restart. Save the [Program File: © Am

[ ]
@uservendor logged in successfully! 16:19 Reset 2

explain

Name the track.

Customize the name of the recorded path.

Monitor the 10 (DI) input box.

Number for enabling and monitoring input |O.
Monitoring 1O refers to the input 10 recorded
simultaneously during trajectory recording. It
captures changes in this IO while dragging the
recording trajectory. The current version only
supports recording one 10. You can choose to
record or not: Check the left box to record (the input
box becomes editable), or uncheck it to skip
recording (the input box becomes uneditable).

Default is unchecked.

51. Click the [OK] button in the pop-up to configure the selected trajectory.

If the trajectory status in the table shows "Not Recorded", it means the

trajectory has not been recorded. You cannot click the [Generate Program

File] button to generate the trajectory. In this case, click the [Start Trajectory

Recording] button to begin the recording.

52. Drag the teaching trajectory:

Click the [Start Track Recording] button to open the track recording pop-up

window.
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Curr, [¢] Drag Teach

Joint Angle Info

5 | 173 Trajectory Recording

Recorded

Unrecorded
5n | 831
13 | 1771 Trajectory Name: Trajectory One Monitor I0: None Unrecorded it
14 | .21/ Recording Status: Unrecorded STOP
J5 I san ' Unrecorded DAPRG 4
ol as o ["Ready ]
- . Unrecorded =
Waiting for Signal |
Cartesian Info Unrecorded
X B9EI3T W Notes i - et Ti Man.
nrecorde
¥ i0272  m 1. Recordingstops after1 minute. UT DEF
2. Keep this window active during recording. Do not switch Unrecorded UF DEF

= 510939 m SynG DEF

windows or close this dialog, otherwise recording will fail

A 174315 ok Z
B Generate File  [al%d
8 2,636 di Cancel Load 0
€ AT6.677 100 ¥
L. ClicKing [Start Kecording) will overwrite previous trajectory data. 4

3D View 2. All recorded trajectories will be lost after restart. Save the [Program File: & Alm
I
& Drag Teach '.o.'UserVenclorlogged in successfully! 16:20 Reset B

The recording status is displayed in the trajectory recording pop-up window.
The "Waiting for Teaching Signal" shown in the figure above indicates the
software is awaiting the user's trigger signal. When the user presses the drag
button at the flange end, the pop-up window changes to "Waiting for

Teaching Completion", as shown in the figure below.

Curr. (e} Drag Teach
Joint Angle Inf
it b Recorded
a1 | 173 Trajectory Recordin
! y E Unrecorded
12 | 831
13 | 1771 Trajectory Name: Trajectory Two Monitor 10: None Unrecorded SREtn
14 | .31  Recording Status: Unrecorded STOP
= U ‘ . Unrecorded DAPRG 4
6 | 35! : [ Ready |
- ) Unrecorded
Waiting for Signal
Cartesian Info Unrecorded
X 698,737 M Notes u ded T Man.
nrecorde
¥ Sie3tz  m 1. Recordingstops after1 minute. UT DEF
i wi n active during recor N UF DEF
2 tigasn 2 Keep this window ar.t.we during recording. Do not .st.ttlch Unrecorded —
windows or close this dialog, otherwise recordingwill fail. £ =
A 174315 ok z
[ Generate File  [RalaVll
B 2,636 i Cancel Load 0
c 176677 87 ¥
L. LIiCKINg |Start Kecording] will overwrite previous trajectory data. :
3D View 2, All recorded trajectories will be lost after restart. Save the [Program File: o Am
+} Drag Teach "o"UserVendorlogged in successfully! 16:21 Reset £

This page indicates that the software has entered the trajectory teaching
recording mode. The software will record the user's teaching motion
trajectory of the robotic arm in real time. The recording duration is limited to
one minute. Any trajectory exceeding this time will not be recorded. If the
user wants to cancel the recording midway, they can click the [Cancel]
button. The software will return to the main page, and the user can click the
[Start Trajectory Recording] button again to pop up the trajectory recording
window. During the recording process, releasing the drag button will

automatically end the recording and return to the main page.
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53. Generate trajectory:

Curr. 10 Drag Teach
Apit Anglainto No. Trajectory Name Recorded
i | 1.736 -
1 Trajectory One Unrecorded ]
12 | -83.148
13 | 177.100 2 Trajectory Two Unrecorded
i} | -3.188 3 Trajectory Three Unrecorded
2 I s3107 4 Trajectory Four Unrecorded
16 | -3.596 . .
5 Trajectory Five Unrecorded
Eardeslannte 6  Trajectory Six Unrecorded
X 698.737 mm 7 Traiect s U ded T Man.
rajectory Seven nrecorde
¥ -103.72  mm ! ry UT DEF
8  Trajectory Eight Unrecorded UF DEF
z 510.939 mm J ry Eig SynG DEF
A -174315  deg . :
= Path Config P REEIGEEIGE B Generate File [l
B 2.636 deg Load 0
€ -176.677 deg Notg " ) ) ) . 87 ¥
1. Clicking [Start Recording] will overwrite previous trajectory data.
3D View 2. All recorded trajectories will be lost after restart. Save the [Program File: © Am
b Drag Teach "ol'UserVen(IorLogged in successfully! 16:22 gz

After successful recording, the trajectory status will change to "Recorded".

Click the [Generate Program File] button to proceed with the next step of

trajectory program generation. A pop-up window will appear as follows:

Wi T Hechth RS2 &Il
APRERES SRR HIRRES
J1 |
2 EMPRGIEFA: | $hif— o E
" |1 0 BFE XM TREXHEERREERT R
4 | | FFH
s I | [] smio@o): | o=
s | SREHE: | 10
e
- EMMAETEE: |1 o
X 320045 $HTEE(CNT): | 10
h 4 -124.999 A
F4 194.976 Hﬁlj
A -179.797 AR T (30: # a RIS
B 0.012
i A W R EIHIE,
3DME LR
L } SERERH 09:50 aks
Label explain
] Generate a PRG program name input box.
Customize the final PRG program name for users.
Recreate the 10 (DO) input box.
Number for enabling and input reproduction 10.
2 During trajectory replay, the IO (Output Type 10) is
also replayed. The current version only supports
replaying one |O. This option can only be checked
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after selecting the monitoring 10 in Step 1 and
successfully recording. You can choose to replay or
not. Checking the left box enables replay and
changes the input box to editable. Unchecking it
disables replay, with the input box remaining

uneditable by default.

Point sampling period input box.

For custom point sampling periods.

The system generates a trajectory by sampling
points at intervals of 10. The default setting is 10,
meaning it samples points every 10th point along the
original trajectory. A higher value reduces the
precision of the recorded trajectory. The range is
[5,50].

Restore the estimated operating multiplier
dropdown.

Used to estimate the playback speed during
reproduction.

The recorded trajectory will be retraced at the set
speed ratio. However, in some cases, accurate
retracing may not be possible due to limitations such
as the maximum speed of the aircraft model or

command specifications.

Smoothness input box.

Smoothness for custom trajectory runs.

This configuration item ranges from 1 to 100. A
higher value increases trajectory smoothing
(corresponding to the CNT instruction in the

generation program).

o point out :

® The drag signal for the collaborative model is the drag button at the end

of the flange.
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® Recording the same track will overwrite the original data. A pop-up will

appear with the message: "This track is already recorded. Re-recording
will overwrite the original track data." Please proceed with caution.

® After recording a trajectory, you can regenerate it. Click [Generate
Program File] to change the configuration, then click [OK]. The system
will regenerate the trajectory program based on the configured

parameters.

4.10Teaching assistant configuration

4.10.1 Teaching assistant basic configuration

Introduction Users can configure basic behaviors, parameters, or functions of the
teaching device, such as local time, screen capture file save location,
screen brightness, alarm prompt configuration switch, and collision
detection prompt switch. The configuration operation interface is shown in

the following figure.

TP Basics

Lcl Time: 3/4/2026 11:30:19

Screenshot save path: /udisk/Pictures/HSTP_Pic

Screen brightness: 29%

Alarm prompt settings: Enable T Man

ur o

UF o0
Collision alert: Disable SynG DEF
& Dyn
Load 0
Language settings: English 100 5
S - v ¥ ©® Am
E-TP Basics (o)UserAdmin logged in successfully! :
Label explain
1 Edit local time
2 Change the location of the screenshot file
3 Adjust screen brightness
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4 Change alarm notification settings

5 Change collision detection prompt

Path [Menu] — [Function Configuration] — [Teach-Button Configuration]:

[Teach-Button Basic Configuration]

demonstrator
Time Settings

Change the
screenshot file
location

TP Basics & Admin
+2 Menu
Lel Time = i
{ 2026 |Yl 3 ‘M{ 4 |D\ 11 lh\ 30 lmm| 23 }s Cancel

Screenshot save path: /udisk/Pictures/HSTP_Pic

Screen brightness: 29%

Alarm prompt settings: Enable

Collision alert: Disable

Language settings: English

2 - v ¥

E?TP Basics (o)U5erAdmin logged in successfully!

54, Click the [Modify Current Time] button to expand the local time
modification page, as shown in the figure above.

55. Enter the date and time in the format: year, month, day, hour, minute,
second.

56. Click Save to complete the modification.

TP Basics & Admin
+2 Menu
Lcl Time: 3/4/2026 11:30:26 Set Time
Screenshot Save Location: /udisk/ | Pictures/HSTP_Pic ‘ Sel Path < <
CR610
Cancel Save
L]
Screen brightness: 29% L die ]
T man.
Alarm prompt settings: Enable
utr o
UF 0
SynG DEF
Collision alert: Disable & Dyn
Load 0
100 ¥
Language settings: English
2 B v ¥ ©® Alm
E?TP Basics (o)U5erAdmin logged in successfully! 11:30 m
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57. Click the [Edit] button in the screenshot file save location to expand
the configuration interface, as shown in the figure above.

58. Insert the USB drive and click the [Select Path] button.

59. Select the folder in the pop-up window where you want to save the
screenshot.

60. Click the Save button to complete the modification.

Screen | tpgasics -
brightness

Lcl Time: 3/4/2026 11:30:46

Screenshot save path: /udisk/Pictures/HSTP_Pic

Screen Brightness:

T Man.

ur o
UEN 0
SynG DEF

Alarm prompt settings: Enable

Collision alert: Disable & Dyn

Load 0

100 ¥
Language settings: English
2 - v ¥
E-'TP Basics (o)UserAdmin logged in successfully! :

Click the [Modify] button in Screen Brightness to expand the configuration

interface, as shown in the figure above.

61. Drag the [Screen Brightness] slider to adjust the brightness. Click

[Save] to apply the changes and close the page.

Alert == " Joint Angle Info
- - e
configuration : Al B File Manager
switch . .

3 | 18399

p New Program

J4 | -326
B 15 | 75484

Js | -3.156 ,
10 X=

Cartesian Info 10 List Variables

X 698.741 mm

Y -103696 mm =3

= = SynG DEF 7
z 428.763 mm

Monitor Background
= Dyn
A 2174313 deg Load 0
B 2624  deg o ‘ 100
¥ * @ @ c -176.684  deg Alarms System Info
"o)'UserVemclor logged in successfully! 16:35 &

The alarm indicator flashes the core operation interface border (the red

border pointed by the arrow in the figure above) when the control system
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generates a warning or alarm to enhance the user's awareness of the

warning or alarm. When the switch is turned on:
® \When the system triggers an alarm, the core operation interface border
will continuously flash red.

® \When the system issues a warning, the core operation interface border

flashes three times in yellow.

TP Basics & Admin
. :
. nu
Screen brightness: 52% .
| @ Hint messages stay steady, warnings < <
Alarm Prompt Settings: m | flash three times, alarms flash Cancel CR610
" continuously.
L]
Collision alert: Enable [ idle ]
T man.
Language settings: English
utr o
UF 0
SynG DEF
Lab feature: Visual programming off
# Dyn
Load 0
¥
Home display settings: Default Home 10q=
2 B v ¥ ©® Alm
E-'TP Basics (o)UserAdmin logged in successfully! 11:33 m

operating steps

62. Click the [Modify] button in the alarm prompt configuration to expand
the configuration interface shown in the figure above.

63. Click [Alarm Notification Configuration] to turn the switch on or off.
Click [Save] to apply the changes, or click [Cancel] to discard them and

hide the configuration page.
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Collision
detection
prompt switch

« Vendor
Joint Angle Info
: +% Menu
a | 0.0 File Manager S
2 | -89.998
3 | 180.001
p New Program
J4 | 0.003
5 | 0001
J6 | -0.003
Cartesian Info 10 List Variables
T man.
X 605.179 mm
UT DEF
Y 6709 mm [ ~/] (338 UF DEF
= - SynG DEF
b4 550.762 mm i
Moni tor Background & Dyn
A 179.978 deg Load 0
B -0.003 deg o < 100 ¥
¥ A @ Q ¢ 179959 deg Alarms System Info
*
Home I o Emergency stop alarm!!!, Tips: 1. Reset after releasing the emergency stop I 12:42

After enabling this feature, if the system detects a collision detection alarm,
an icon and text prompt will appear in the upper left corner of the 3D
visualization window to enhance the user's awareness of the robot's

collision status, as shown in the figure above.

TP Basics & Admin

..
Screen brightness: 52% ++ Menu

»
-
a

Alarm prompt settings: Enable
CR610

] L]
cotisonstatus (] | o ([ | B
T man.
Language settings: English -
utr o
UF 0
SynG DEF
Lab feature: Visual programming off -
# Dyn
Load 0
¥
Home display settings: Default Home 10({:
2 a v ¥ ©® Alm
FTF Basics (o)UserAdmin logged in successfully! 11:33 m

operating steps

64. Click the [Modify] button in the collision detection status to expand the
configuration interface shown above.

65. Click the Collision Detection Status toggle button to turn collision
detection on or off.

66. Click Save to complete the changes.

Note that this function requires the following prerequisites. Otherwise, it is

invalid:

® The current device supports 3D model display.
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® The current model supports and has enabled Dynamics.

® Obiject friction recognition is complete.

4.10.2 Combo key settings

Introduction

Key combination

The combination button function can be activated by first pressing the
physical [Combination] button and then the [Combination Function] button
to trigger pre-configured functions. This feature expands the physical
buttons of the display device, significantly enhancing operational
convenience.

Before using the combination key function, configure the specific behavior
of the combination key through the [Combination Key Configuration] page of

the trainer. The operation interface is shown in the following figure.
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Enable Combine Key m )\ No'a P Ovra -
Function In

terface
: g & | 10
J1 Home . 1) |
Pos + Dynamics ileManage Zero Calib 10 List |
12 No No g < X
Config Config lonitor Infc  pp Functio 'ariableLis
Function
13 No No
Config Config {
Home Pos TiMan. .3
Ja No No UT DEF
Config Config UF DEF .
o SynG DEF | /*4
ote:
J5 No No > # Dyn
Config Config 1. Longpress EE:nLk} fov screenshot . Loayd g
2.Long press [Combine Key] + [Back] for screen calibrat
6 No No 3. Spare key responds to single click. 100
Config Config ﬂ Caa
= Key Combo 16:38
Label explain

Combo function button switch
Open-Enable combo key function

Disable-Do not enable the combination key function

1 (regardless of configuration)
Note: The combined function of the home button
and back button remains unaffected.

) Clear the selected [Function] buttons, resetting
them to default configuration.

3 Set the 10 mapping for the selected [Function]
button.

4 The selected [Function] button sets the process
package page transition.

5 The selected [Function] button redirects to the
function settings page.

5 Click to select the [Function Combination] button to
configure.

7 Function configuration page.

8 Clear all configuration settings for the [Pulse
Motion] function keys.

9 Undo changes.

10 Save your changes.
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Path

10 signal
Configure
steps

Process
Package
Configure
steps

The shortcut key action can be configured to: switch the value of a specified

DO, open a specified process package, open a specified function page, or

execute a specific function.

»  [Menu] — [Function Configuration] — [Teach-Button Configuration]:

[Combination Button Configuration]

J1

J2

J3

Ja

45

Jé

= Key Combo

Enable Combine Key

Home
Pos

No
Config

No
Config

No
Config

No
Config

No
Config

OFF

-

No
Config

No
Config

No
Config

No
Config

No
Config

None ‘o 10 Pack Page
10 Index: ‘ ‘
10 Desc:
TiMan. .4
UT DEF
UF DEF _
SynG DEF | A9
Note:
1. Long press [Back] for screenshot ‘LD)":D .
. oa \F
2. Long press [Combine Key] + [Back] for screen calibrat A3
3. Spare key responds to single click. 100 ¥
A6
Clear Cancel Save © Alm

16:40 Reset (M%)

67. In the left list, select the button to configure, then click the [IO Signal]

radio button to access the detailed settings page, as shown in the figure

above.

68. Enter the IO index (as a DO index);

69. Click [Save] to complete the configuration, or click [Cancel] to cancel.

Select the [Function Combination] button, then click the [Process Package]

checkbox to access the process package configuration page.
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Function
Page
Configure
steps

3
Enable Combine Key m None Page
-y
Ch Tocess Package . Descrip]
I I etemern  Qmen g Cikioon
4t H:me 10 List Open Main Click to op¢
CE 2 Modbusy3.3 Interface = interfe
Open M a Click t
32 No No 3 Torquesemsor folpe @ intert:
Config Config ;
Open Main G Click to op¢
4 Soft Float \npterface |nter?;
J3 No No
Config Config
14 No No
Config Config < b
15 No No Note:
Config Config 1, Long press [B.nck] for screenshot -
2. Long press [Combine Key] + [Back] for screen calibrat [
J6 No No 3. Spare key responds to single click
Config Config Clear Cancel
= Key Combo 16:42

70. In the left list, select the button to configure, then click the [Process
Package] radio button to access the detailed settings page, as shown in the
figure above.

71. Select the process package you want to open from the list using the
corresponding shortcut key.

72, Click [Save] to complete the configuration, or click [Cancel] to cancel.

Enable Combine Key MM Q Foze

8 Wi
s Home | (R G ics 2 & i L ‘
Pos Dynamics ileManage ZeroCalib I0List |
12 No No B 1 X:
Config Config fonitorInfi  pp Functio 'ariable Lis
Function
J3 No No
Config Config ¢
Home Pos
J4 No No
Config Config
No No Note:
2 Config Config 1. Long press [Back] for screenshot

2. Long press [Combine Key] + [Back] for screen calibrat [Si
6 No No 3. Spare key responds to single click

Config Config Clear Cancel !

=, Key Combo 16:43

73+ In the left list, select the button to configure, then click the [Function
Page] radio button to access the detailed settings page, as shown in the
figure above.

74. In the right-hand interface, select the function page or action you want
to open or perform using the corresponding shortcut key.

75. Click [Save] to complete the configuration, or click [Cancel] to cancel.
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4.10.3 Teaching assistant communication configuration

Introduction The teaching device and controller communicate via a Socket connection,
with the controller acting as the server and the teaching device as the client.
To establish a connection, the teaching device must be statically configured
with its IP address, while the controller (server) requires configuration of its
IP address and port number.
The teaching device configuration provides the following features: modifying
the local IP address, adjusting the controller IP and port settings, and
performing network tests by pinging other devices to facilitate network

connection debugging.

TP Network

Controller IP: 10.10.56.214 1
Restart

Controller Type: HRC3

Local IP: 10.10.56.213

Subnet Mask: 255.255.255.0

Gateway: 10.10.56.1

Network Test
T Man.
ur o
UF o0
SynG DEF = ™
# Dyn
Load 0

g TP Network (o)UserAdmin logged in successfully!
Label explain
1 Reinforcement Teaching Tool Software
2 Change the controller IP address and port
number
3 Modify the local IP address of the teaching
device
4 Expand and collapse the network test page

Path [Menu] — [Function Configuration] — [Teach-Button Configuration]:

[Teach-Button Communication Configuration]
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Change the
controller IP
address and

TP Network

ControllerIP:| 0 . 10 . 56 . 214 ‘

port Controller Type: ‘ HSC3 System '. Cancel
Local IP: 10.10.56.213
Subnet Mask: 255.255.255.0 m
Gateway: 10.10.56.1
Network Test v T Man.
ut o
UF o0
SynG DEF
& Dyn
Load 0
100 ¥
© Alm
ﬁ TP Network (o)UserAdmin logged in successfully! 13:23
76. Click the [Edit] button to expand the configuration page.
77. Enter the IP address and port number in sequence. The IP address
should match the network port of the controller connected to the teaching
device. If a router is used, use the router's configuration for the
corresponding port. The default port number is [23234].
78. Click the [Save] button. The system will confirm the save and restart the
teaching device software.
79. Click [Re-Enable Teaching Tool] to quickly re-enable the software.
Modify the P Network & Adrmin
Iocal IP Controller IP: 10.10.56.214
Saved; restart pendant to apply! Restart
addreSS Of Controller Type: HSC3
the teaching
. DeviceLocalIP:{ 10
device ‘

Subnet Mask: ‘ 255

Gateway: { 10

Cancel

T1Man.

Ut o
Network Test UF o0
SynG DEF

#& Dyn
Load 0

100

aTP Network (o)UserAdminloggedin successfully! @
80. Click the [Edit] button to expand the edit page.

81. Enter the IP address, subnet mask, and default gateway in order.

82. Click Save to hide the configuration page.
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Network test The network test function uses the Ping command to check network

v
connectivity. Click the [] button to open the network test page.

TP Network

Controller IP: 10.10.56.214

Saved; restart pendant to apply! Restart
Controller Type: HSC3
Local IP: 10.10.56.213
Subnet Mask: 255.255.255.0
Gateway: 10.10.56.1

Network Test

IP Address: 0 . 10 . 5 . 214 Clear PING

T Man. .

Ut o

UF 0

synG DEF A4
% Dyn

Load 0

100 ¥

© Alm

C3 TP Network (o)UserAdmin logged in successfully! 13:24

operating steps

83. Enter the IP address to test the connection in the input box.

84. Click the [PING] button to display the ping information in the
[Information Box] below.

85. Click the [PING] button once to execute the Ping command.

86. Click the Clear button to clear the Ping output.

4.10.4 User permission settings

Introduction The user configuration provides the function of password modification.
Currently, the software has 4 types of permissions, which are divided from
small to low, including production staff, debugging staff, administrator, and
manufacturer.

When the device is factory-fabricated, all users except the production staff
have login passwords. If a user does not want to use the default password
for security reasons and needs to change it, they can change the login

password of the debugger or administrator.
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Path

Debug
Change
password

conservator
Change
password

conservator
Reset
password

Login Password Reset Admin Password Reset

© Admin PW Rese Re-enter New Password: |

Current User: Vendor
Login Time: 100 @
2026-02-26 16:30:46

= User Config 16:46

Tech PW Reset Admin New Password: ||

nin/Manufacturer Password: \

@ updating admin password. Rememb

Clear Confirm

TiMan. 5

UT DEF
UF DEF

syne per | A4

= Dyn
Load 0 A5

'a Forgot Pwd A6
© Alm

>

[Menu] — [Function Configuration] — [Teach-Button Configuration]:

[User Configuration]

87.
88.
89.
90.

Enter the new password and confirm it.
Enter the current administrator or vendor password to verify.
Click the [Confirm] button to complete the change.

Click the Clear button to clear the input field.

91.
92.
93.
94,

Enter the new password and confirm it.
Enter the current administrator or vendor password to verify.
Click the [Confirm] button to complete the change.

Click the Clear button to clear the input field.

If you forget the administrator password, you can reset it by following these

steps:

95,

Click the [Forgot Password] button in the administrator password reset

interface to display the password reset pop-up window.

96.

Follow the instructions: Send the random code from the password

reminder pop-up to our technical support or service center staff for

verification. After receiving the code, enter it and click [Next].

97. After successful verification, you will be redirected to the password

reset page. Enter the new password and confirm it.

98,

Click the [Save] button to reset your password.
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'a Forgot Pwa

\J

& Vendor

Login Passw ' :

Forgot Pwd 3 Menu

Tech P
Reset Process: Verify Identity > Reset Password
O Admin Random Code:
8F 65 F8 Ag ssword. Rememb
irm
TiMan. ,-
Verification Code:|
UT DEF

I I UF DEF , .
-t

Note: Send random code to support. Verification - Dyg
Lead 0
Current Use code will be provided after confirmation. Leaving - -
LoginTime: thjs page refreshes the code, 109) ¢
2026-02-2€ o Am
16:46 @

= User Config

o point out :

® The password recovery code will be updated with a random code after

you exit. Please contact our technical support or service center staff in

advance.

4.11 Display information

4.11.1 10 tabulation

Introduction The IO list displays the current input/output status. The system IO is
categorized into digital and analog types, with reserved digital 10 allocated

for system needs.
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Digital Input ‘ Digital Output AnalogInput Analog Output System 10

1D Virt/Real Value Note
DI[0] REAL
DIf1] REAL tina =t
DI[2] REAL THEE
DI[3] REAL TiusE e
DI[4] REAL Tli2me -
DI[s] REAL TiMan. 4.
DI[6] REAL
DI[7] REAL HEEN{ERE SynG DEF ©

= Dyn
nirgl RFAI s EtEEh Load 0
2 -100 - v +100 ¥
T Filter m Status Value
OioList 16:48

The [Filter] and [Edit Description] buttons are common features on all tabs.

Label explain
Filter button.
Filter the 10 list of the current tab for numbering or
description.
After clicking, a filter pop-up will appear, as shown ir
the image.
Digital Input lDigitalDutput Analog Input Analog Output  System IO
1D Virt/Real Value Note
DIl REAL - ‘
EILIG AL 10 Filter
DI[2] REAL . .
DiEE] REAL Type: = Note Filter 1D Filter
DI[4] REAL Condition:
D|[5] REAL Ot}tjglrlvA:I(}wfllter‘ matches an
1 PUEL TR Filter
DI[7] REAL
NITR1 RFAI EEtEEh
Y: Filter Real REAL Value OFF
Q10 List 16:49

It includes type options and filter condition input
boxes.

Select the type to filter and enter the filter condition.
Then click the [Filter] button in the pop-up window.
Click the [Filter] button to filter the IO list in the
current tab.

After the filter operation is completed, if no items
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meet the filter criteria, a pop-up window will display
"No data under the set filter conditions!" and no
further actions will be taken.

If there are list items that meet the filter criteria, the
list will hide items that do not meet the criteria and
retain only those that do. The [Filter] button will then

display as [Clear Filter].

[Edit] button.

Adds a description to selected items in the 10 list of
the current tab.

You need the administrator or higher permissions.
After clicking, a pop-up window appears for entering
descriptions. Enter the description and click
[Confirm] to add it to the selected items in the 10 list
of the current tab.

If the selected list item already has a description, the
input in the pop-up window will display it for

modification.

Path >

Click the [lO List] button on the home page to enter.

»  Access via Menu — Display Info — Register: |0 List.

o point out :

® The IO occupied by external runtime configuration is fixed based on the

external runtime configuration flag. If you select the IO occupied by

external runtime configuration and click the [Modify Description]

button, a pop-up window will display the message: "The IO description

corresponding to external runtime cannot be changed.”
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4.11.1.1 Figure IO

Introduction The digital input/output (DIO) has 512 ports, but some are reserved for the

system and assigned to the system 10 tab.

Digital IO has both real and virtual states, which can be switched via the

[State] button.

You can control the value of the 10 variable with the [Value] button.

Digital Input ‘DigitalOutput Analog Input Analog Output System IO

Value

Note

I{il|zh
I(IEF
puativ ~{ 74

I{u2ish

HETh{ERE

i oh

100 & v +100 ¥

m Real REAL Value OFF

T Man.
UT DEF

= Dyn
Load 0

100

1D Virt/Real
DI[0] REAL
' DI[1] REAL
DI[2] REAL
DI[3] REAL
DI[4] REAL
DI[5] REAL
DI[6] REAL
DI[T] REAL
DITRI RFAI
T: Filter
010 List

16:51

1D Virt/Real

po[9] REAL
DO[10]  REAL
DO[11]  REAL
DO[12]  REAL
DO[13]  REAL
DO[14]  REAL
DO[15]  REAL
DO[16]  REAL

T Filter

Digital Input DigitalOutput‘ Analog Input Analog Output System 10

Value

OFF
OFF
OFF
OFF
OFF
JFF
ONE

OFF

Note

T{u4ETRET
THSETRET
Tu6iEiTikELT
14T
BT
BT

100 = v a100 ®

Edit Note Real REAL Value ON

[O10 List

1652

Select a list item in Digital 10. The Status and Value buttons change based

on the item's status and value, as shown in the figure below.

T Man.

UT DEF
UF DEF ;
SynG DEF 7

= Dyn
Load D

100 ¥

9 Alm

UF DEF
SynG DEF "7
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Digital Input | Digital Output AnalogInput Analog Output System 10 _ o
) hi’ﬁ Menu
1D Virt/Real Value Note :
| oo REAL \ /
D] REAC THlEm SR
STOP
DI[2] REAL TEE
DI[3] REAL THigE e
DI[4] REAL TiH2EEh
DI[5] REAL
DI[6] REAL :
DI[7] REAL B EnfERE :
D
nITal RFAI E R 0ad 0
2 -100 & v +100 ¥ 00
Y- Filter Real REAL Value OFF
Q10 List 16:53 Reset

Clicking the [Status] and [Value] buttons on a selected list item switches its
IO status and value. For example, selecting an item in the diagram
changes its status from "VIRTUAL" to "REAL" and its value from "OFF" to
"ON".

The "Value" column in the list uses intuitive patterns. The patterns used for

numeric input and numeric output are different and represent the following

meanings:
) Indicates that the digital input is currently OFF.
° Indicates that the digital input is currently ON.
OFF
) Indicates that the digital output is currently OFF.

— Indicates that the digital output is currently ON.
Click the pattern listed above to achieve the same function as the [Value]

button, which switches the value of the list item to which the pattern

belongs.

point out :

® Real input cannot be changed by teaching software.
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4.11.1.2 Analog quantity 10

Introduction The analog input and output (AlO) each have 16 channels.
Analog I/O does not distinguish between real and virtual states, so there is
no [Status] button. The analog I/O values are set by the system's voltage
levels. Check the analog I/O values to obtain the current status of the

system's analog inputs and outputs.

Digital Input Digital Output | Analog Input | Analog Output System 10

1D Value Note
Al[o] \ 0.0 \
Al ‘ 0.0 | CR610
¢ ; [ STOP |
AI[2] | oo | Al
- WS.PRG 4
Al[3] | 0o | :
All4] [ oo )
AIlS] [ 00 | TiMan.
f '- UT DEF
All6] L 00 | UF DEF
AIlT] ‘ 0.0 ‘ SynG DEF "
—_— = Dyn
AlTal | nn | Load 0
s S 100 ¥
T Filter Edit Note Value o Am
1010 List @user vendor logged in successfully! 15:43 e

& Vend
Digital Input Digital Output Analog Input JAnalogOutput‘ System 10 i

] Value Note

AO[0] | 330950 | ®E

AO[1] [ 00 | &

AO0[2] [ o0 |

A0[3] [ o0 |

Ao[4] [ o0 |

AO[5] [ 00 |

AOLE] o0 | UF DEF ,

AO[T] |70.0 __| SynG DEF | "%

AOIR] [ an 1 ‘LE::lJ A5

2 - v 3 100 ¥

T- Filter Value © Alm 2

TOI0List @)user vendorlogged in successfully! 15:43 ot

Only analog output values can be modified by the teaching software.
Select an item in the list and click the [Value] button to display the AlO value
input dialog. Enter the desired value within the range [-24.0, 24.0]. Click
[OK] to update the analog output value.

You can also enable the editing state by double-clicking the input box in the
"Value" column of the analog output list, and modify the value to update the
corresponding list item.
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4.11.1.3 System IO

Introduction System IO is reserved for the system. Although it can be modified, users are
not advised to do so.
The system 10 list contains input and output entries with numbers, requiring
a "l0 type" column to specify the input/output type for each entry. The rest of
the list is similar to a digital 10 list.
The system uses digital inputs from DI[100] to DI[129].
The system occupies digital outputs from DO[100] to DO[129] and DO[200]
to DO[229].

Digital Input  Digital Output Analog Input AnalogOutput‘ System IO

10 Type ID Value Status Note
...................... Inpm S VRTUAL
...................... |,.,Put o1 —
Input DI[102] VIRTUAL
Input DI[103] VIRTUAL
Input DI[104] VIRTUAL
Input DI[105] VIRTUAL
Input DI[106] VIRTUAL
Input DI[107] VIRTUAL
Innut NIF0R1 VIRTIIAI
& 100 v +l00 ¥
T Filter Real REAL Value
QroList 16:55

4.11.2 Variable list

Introduction The variable list contains different register variables, as follows:
R: numeric register.
SR: String register.
JR: Joint coordinate register.
LR: Cartesian coordinate register.
UT: Tool coordinate system register.
UF: Base coordinate system register.
These different types of register variables are global variables set

by the system. They have their own characteristics, but most of
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their functions are the same, except for the different functions of the

modification pop-up window. The specific functions are shown in

the following figure:

R JR LR uT UF
T- Filter Desc Name Value
R[0] 0.0
Note: R[1] -1.0
RI2] 56.0
Value: R[3] -54.0
R[4] 5.6
R[5] 56.0
R[6] 0.0
RIT7] 00
Copy . & <100 &~ v =100
Paste

X-variable List

Label

explain

Filter button.
Filters the variable list for the current tab to number
or label it.

After clicking, a filter pop-up will appear, as shown in

the image.
R | sr JR LR uT UF
‘ T Filter ‘ Desc Name Value
R[0] [ RIOI 0.0 ‘
Note: Variable Filter -1.0
y . 56.0
Type: | Note Filter 1D Filter
Value: -54.0
00 Condition: 56
© Fullmatch filter; * matches any
chars 56.0
UT DEF
Filter 8 UFTDEF| , ,
SynG DEF 7
0.0
= Dyn
Load0 | A5
100 &
© Alm
X-Variable List (@user vendor logged in successfully! 16:58 @

It includes type options and filter condition input
boxes.

Select the type to filter and enter the filter condition.
Then click the [Filter] button in the pop-up window.
Click the [Filter] button to filter the variable list in the
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current tab.

After the filter operation is completed, if no items
meet the filter criteria, a pop-up window will display
"No data under the set filter conditions!" and no
further actions will be taken.

If there are list items that meet the filter criteria, the
list will hide items that do not meet the criteria and
retain only those that do. The [Filter] button will then

display as [Clear Filter].

Copy button.

Copies selected items from the variable list in the
current tab.

You need the administrator or higher permissions.
Clicking updates only the copied variable value

object and displays a bubble message "Copied

successfully!" until you click the [Copy] button again.

Use with the [Paste] button.
If the list item is not selected, the button appears

gray and is not clickable.

Paste button.

Copies the variable value object for the current tab
list.

You need the administrator or higher permissions.
Select the list item to paste. Click the [Paste] button,
and a confirmation pop-up will appear. Click
[Confirm] to paste the copied variable value into the
selected list item.

Supports double-click paste for the same copy
variable value object.

If no variable value object is copied, the button
appears gray and is not clickable.

Note: Variable descriptions cannot be copied and

pasted.
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Modify button.

Modifies selected items in the current tab list.

configuration.

shown below:

The [Modify] button displays different pop-up

all include variable descriptions and value

You need the administrator or higher permissions.

Clicking will open a modification pop-up window.

The pop-up window for the R register variable is

UT DEF

= Dyn
Load 0

100

R | sR JR LR uT UF
| T Filter ‘ Desc Name Value
RI0] I R0l i |
Note: -7.0
Name:R[0]
56.0
Vel Value:| 0.0 | 540
0.0
Desc: | o
56.0
Cancel
ROTT 0.0
X variable List (@user vendor logged in successfully! 1659

descriptions.

shown below:

R sR | R LR uT UF
| TFilte
SRI0] Name:SR[0]
val:" | L
Value:
X=Variable List (@user Vendor logged in successfully! 16:59

The pop-up window for the SR register variable is

windows depending on the register variable type, but

T1 Man.

UF DEF .
synG DEF ')

© Am

You only need to configure the variable values and

T Man. A3

UT DEF

EERDEFY , |
SynG DEF /%

= Dyn
Load 0

100

A5

® Am

In contrast, an additional [Refresh] button has been

added, which updates the current variable values
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and descriptions to match those in the system. The
variable value input field has also been upgraded to
support multi-line character input.

The register variables JR, LR, UT, and UF store
coordinates. The coordinate modification pop-up
window is the feature modification interface. For
detailed configuration, refer to the coordinate
modification section in the common pop-up window
documentation.

After completing the data configuration for the
modified pop-up, click the [Save] button to save the
updated data to the system's corresponding registry

and files.

Save button.
5 Saves unsaved registry variables from the current

tab list to system files.

Path Click the [Variable List] button on the home page to enter.

»  Access the menu — Display Info — Register: Variable List.

o point out :

® The program may generate unsaved changes to register variables. If you

need to save them, click the [Save] button manually.

4.11.3 Monitoring information

Introduction The monitoring page integrates the required information during the operation
of the robotic arm and contains a lot of display information, such as 10,
variables, 3D view, etc. Users can easily and quickly monitor the important
information during the operation of the robotic arm and confirm the normal
operation of the robotic arm.

The monitoring information page is shown in the following figure:
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I (1) NoAlarms m é
(=]
. —
aﬂ 1 10 ‘\a S = a 2
! Rlo] 0.0
w2 ~
a RI11 -7.0
# 2D.PRG Real [
= R[2] 56.0
Robot Motion Time (Periodic) m n
R[3] -54.0
476h 23m 22s
2D.PRG
Uptime n 1
¥ A @ ]
0h 32m 55s
AC ACCSPEED SPEEDLEVEL=0, OUT
i 3 SMOOTH=7
vofcy JIETE R TN oifo]  Tn@s Tme 4 JPLO]
firf st = 5 APl -
BAMREE Lpue ; R ;
= 2ES WS TieEfi Ifiz@st 0105] ¢ MACLASER_ON, OUT

) IT TIME = 1000 Hor
li%(;E %%‘(& I{HiLE?T DIT61 HeenibsE  EEEiEm [ Line2 es:5
< 2] |2 > | A a . -

Label explain

Alert bar.

Displays alarm information.

reset button .

To perform a reset operation.

2 After clicking, the alarm information will be cleared
and the error status of the robotic arm will be
removed.

Connection status control.
Displays the connection status between the teaching
pendant and the robotic arm controller.
%
e EMThe red status icon indicates that the robotic arm
controller is not connected.
3

° —The yellow status icon indicates a successful

network connection, but the robotic arm controller is not
ready, and the teaching device cannot perform related

operations on the robotic arm.

° The green status icon indicates successful network
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connection and controller initialization, enabling the
teaching pendant to perform operations on the robotic

arm.

Enable the status control.
Displays the current enabled status of the robotic

arm.

. ¥

cannot move.

: indicates that the arm is not enabled. The arm

() . indicates that the arm is enabled and can move.

Operation mode display control.

Displays the current robotic arm operation mode.

Motion speed display control.
Displays the current speed of the robotic arm

movement.

3D view.
For intuitive display of the current position and
posture of the robotic arm.

For details, see the 3D view section.

Register variable display control.

Displays the value of the register variable for user
monitoring.

The fixed display and monitoring R[0]~R[15] and
LR[0]~LR[15] are currently active.

Process status display control.

Displays the name and status of the current loader.

The program ¥ name marked by an icon indicates

a loaded s main program, while the program
name marked by an icon indicates a loaded
background program. The label after the program
name indicates the status of the program. For

example, all programs in the figure are in the "ready"
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status.

10

Program runtime display control.

Displays and records the total runtime of the current
program.

Note: This time starts recording when any program

loads and resets when no program is loaded.

11

Display the runtime control on startup.

Displays and records the teaching device's running
time.

The teaching device starts recording when it is
turned on and all modules are loaded, and resets

when it is turned off.

12

Digital output display control.
Displays the value of the digital output (DO) for user
monitoring.

The included icons mean the following:

° Indicates that the digital output is currently OFF.

° Indicates that the digital output is currently ON.
The icon meaning in the numeric input display

control is consistent with this.
DOJ0] to DO[16] are currently fixed for display and

monitoring.

13

Digital input display control.

Displays the value of a digital input (DI) for user
monitoring.

The meanings of the included icons are shown in the
explanation of the numeric output display control
above.

The fixed display and monitoring are DI[0] to DI[16].

14

Program content display control.
Displays loaded program content without editing the

program.
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The program name appears in the top-left corner, as
shown in the "A112A.PRG" in the figure. If the
current program is a background program, a [*] is
added after the program name to indicate it, for
example, "XXXX.PRG[*]".

In manual swipe mode, you can view the full

program “ content © by dragging or using the
bottom [][] button.

15

Program run identifier.

A way to identify the current program's running
instructions and the instructions to which you can go
back.

When the program is in the loading state, an arrow
icon appears to the right of the line number.

Indicates the line of the program to = run, and

the line to which to revert when backing up.

16

[Auto Slide] Button

Switch between auto-swipe and manual swipe.

Tap to switch between auto-swipe and manual
swipe.

When in auto-scroll mode, the button displays
"Auto-Scroll" and the program content control
follows the current line number, keeping it within the
visible area. If the current line number goes out of
view, it automatically scrolls to the line number to
maintain visibility.

When in manual scrolling mode, the button displays
"Manual Scroll". The program content no longer
follows the current line number of the running
command. Users can scroll through the program

content as needed.

17

[Back to top] button.

Returns quickly to the top of the program content.

Guangzhou Auctech Automation Technology Ltd

206



#)AUCTECH

Functional description

Path ;.  Gotothe Monitoring Information button on the home page.

»  Access through the [Monitor] button on the Program Files Manager

page.

»  From Menu — Display Information — Monitor Information: Monitor

Information Entry.

4.12Help
4.12.1 Display information
412.1.1 System info

Introduction View the system version information.

following figure.

The interface is shown in the

Pendant SW
System Info Version

: Pendant FW
© Version Info Version
Controller SW
Version

System Upgrade Comm Lib Version

Business Layer
Version

System License

Motion Layer
3D Model Versiony

Patch Version

System Time 2 Project Version
2/26/2026 16:37:45 Model Parameter
Version
Nameplate Info Servo Version
3
H10FAL03293
‘System Info fo“User'Venclol logged in successfully!

2.0.1-613

null

C3MpSoc-V1.6.11.260206-1-001

HRCSI-1.0.1-1

BA1.6.11.251215-0
V2.5.3.2501209-1(R)

ML1.6.11.250621-1F MEL.6.11_1.260204
151.6.11.251225-1 IP1.6.11.251229-0
IF1.6.11.250514-0 111.6.11.251122-3F
1A1.6.11.251205-2F BC1.6.11.251101

MM1.6.11.251229-1F _Imagel
1V1.6.11.250704(23110201)

DYN1.6.11-20260114-D.0806-D.0115-D.0114-D.

1208-D.0624-D
STANDARD

V1.6.11_MOD3.3_Weld_Vv2.5.3_251229-0

RobPara_v1.6.11.251222-2

hsc3-V1.0.4.250926 CORE1-V2.3.0.260130
FPGA-60113280
HSI_New_Servo_Para-251222

17:.04

$ 4 \

CRG10

STOP

2DPRG 4

TiMan. .5

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100

L

Label

explain

information.

Version information options page. Users can upgrade

1 and authorize the system and software in the version

Current system time of the connected controller

Current device name

plate number

Host computer software version information

ol | WO[DN

System version information
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Path >

>

Menu bar — Help and Manual — Help: System Information

Home> Common Functions> System Information

4.12.1.2 System authorization

Introduction The control system requires registration and authorization before use. Follow

the software interface prompts to complete the authorization process, as

shown in the figure below.
Pendant SW 4
System Info erdioi 2.0.1-613 .
) Pendant FW null
© Version Info Version
Controller sw
Lk C3MpSoc-V1.6.11.260206-1-001

2

System Upgrade

System License

System Time 2
2/26/2026 16:37:45

CommLib Version HRCSI-1.0.1-1

Business Layer BA1.6.11.251215-0
Version V2.5.3.2501209—1(R)

ML1.6.11.250621-1F MEL.6.11_1.260204
151.6.11.251225-1 IP1.6.11.251229-0
IF1.6.11.250514-0
1A1.6.11.251205-2F

111.6.11.251122-3F

Motion Layer BC1.6.11.251101

3D Model Version

MM1.6.11.251229-1F_Imagel
1V1.6.11.250704(23110201)
DYN1.6.11-20260114-D.0806-D.0115-D.0114-D.
1208-D.0624-D

Patch Version ~ STANDARD

a L4 4

Project Version V1.6.11_MOD3.3_Weld_Vv2.5.3_251229-0

Model Parameter p,ppars v1.6.11.251222-2

& Vendor

CR610

STOP

2D.PRG 4
‘Ready

TiMan. 55

UT DEF

UF DEF
SynG DEF | /\°

= Dyn
Load 0

Version
2 _ 100
Nameplate Info hsc3-V1.0.4.250926  CORE1-V2.3.0.260130
3 Servo Version FPGA-60113280
H10FAL03293 . HSI_Mew_Servo_Para-251222 o Alm
‘System Info @user Vendor logged in successfully! 17:04
Label explain
1 System authorization tab.

2 Static description.

3 SN code information text display box.

Click the [Get SN Code] button to save the device's

the device to complete authorization.

4 SN code to a sn.txt file. Then send the file to the
manufacturer for authorization.
Click the [Select File] button to choose the
5 genAuthCode registration authorization file provided
by the manufacturer.
Click the [Authorize] button to power off and restart
6
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Path 5  \enybar — Help and Manual — Help: System Information — System

Authorization tab

operating 99. Insert the USB drive.

steps 100. Click the [Get SN Code] button to retrieve the controller's SN code and
save it to the sn.txt file in the root directory of the USB drive.
101. Send the obtained sn.txt file to the technical service personnel to
obtain the genAutoCode file.
102. Copy the genAutoCode file to the USB drive.
103. Reinsert the USB drive.
104. Click the [Select File] button and choose the genAutoCode file in the
file selection dialog.

105. Click the [Authorize] button to complete authorization.

4.12.1.3 System upgrade

Introduction The teaching pendant can be used to upgrade the control system software.
The upgrade software package has the.tar.gz extension. Users can
authorize the upgrade by following the steps prompted by the software

interface, as shown in the figure below.

& Vendor

System Info

i Click to clean system Clean
Version Info b -

© System Upgrade
Upgrade Prep

System License

Select upgrade package

3D Model File Path: \_:/Users/86132fDesktop/'| Sel File T: Man
T E
UF DEF
. SynG DEF  /
System Time Post-upgrade check
2/26/2026 17:9:59 Lo ALLEL DTIIUNIE, PUWET "LYLLIE LT LU vl ‘LE::D
to finish the upgrade. -
Nameplate Info 2. Reconnect the software and verify the 100 ¥
H10FAL03293 e =
‘System Info 'O‘U-:.er Vendor logged in successfully! 17:06 F

Path ;.  \enubar— Help and Manual — Help: System Information

»  Left-side options in system information: System version upgrade
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operating 106. Click the Clear System button.
steps 107. Click the Prepare Upgrade button.
108. Insert the USB drive with the upgrade package into the trainer or
controller
109. Click the [Select File] button to choose the upgraded file.
110. Click the [Send update package] button.

111. Power off and restart the control system and software.

0 point out :

® Before upgrading the system, return the robot to the zero position,
power off and restart it once, or power it on for the first time. Do not
perform any operations before executing the upgrade. First, [Clear
System] to release disk space.

® |[f the USB drive fails to be recognized, you can uninstall the SD card
from the USB storage in the teaching programmer system settings and

reinstall it.

4.12.1.4 Software upgrading

Introduction The software version of the teaching device is upgraded to provide the
corresponding function interface. The software package suffix is.tar.gz.
Users can authorize the operation step by step according to the prompts on

the software interface.
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+ Operato

System Info

Click to clean system Clean

Version Info

© System Upgrade
¥ ie Upgrade Prep m

System License
Select upgrade package

3D Model File Path: |C:/Users/huawei/Desktop/ | selFile

ut o
Post-upgrade check 53:6 EE:: A
System Time 1. After sending, power-cycle the controller to =
3/20/2026 11:51:45 finish the upgrade. Loayd 0

2. Reconnect the software and verify the zero.
Nameplate Info
HSR-CR610-1500-SXFAK00853

’Sys(emlnio 11:44

Path »  Menu bar — Help and Manual — Help: System Information

»  Left-side options in system information: software version upgrade

operating 112. Insert the USB drive with the upgrade package into the trainer or
steps controller

113, Click the [Select File] button and choose the upgrade package in the
pop-up file selection window.
114, Click Upgrade.
115. The interface guide software is upgrading. Do not power off.
116. The software prompts that the upgrade is successful. Restart and click
the [Restart] button.

A

® Do not power off during the upgrade process, as it may damage the

teaching device software system and cause it to malfunction.

4.12.1.5 Three-dimensional model

Introduction To display a robot's current pose in 3D visualization controls, the teaching
pendant must contain a corresponding robot model. The system provides
default 3D models for common robot types. For models not included by

default, users can import or manage 3D models through the [3D Model] page
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in the teaching pendant. This enables real-time pose visualization. The

interface is shown in the figure below:

3D Model & Vendor
System Info
No. Model Name Size Sol E
Version Info 1 BR609 L.72MB official
2 BR610 1.94MB Official  [EFSEEPRE
System Upgrade CR610
3 CO601 18.40MB Official STOP
System License 4 C0602 15.22MB Official IDPRG 4
5 0605 4.01MB Official [l
1
O30 Magel . 6 CO605A 9.95MB official
T: Man. A3
2 s e 7 CR601 19.32MB Official  [TRSTS
) UF DEF
, % g S i SynG DEF | /14
System Time
2
2/26/2026 17:10:27 Refre nlete m Ao
Note: 100 ¥
Nameplate Info 1.Ensure 3D model data, e.g., robot DH, is correct.
HLOFAL03293 2, Store models as zip archives named after the folder
‘System Info @uservendor logged in successfully! 1707
Label explain

1 3D Model Options Tab.

2 The list of model names built into the software.

3 Refresh the current list.

4 Delete the selected list file. Official model files cannot
be deleted.

5 Import 3D model file button to open the file import

pop-up.

6 Static description.

Path »  Menu bar — Help and Manual — Help: System Information

»  Left options in system information: 3D model

Import 3D 117, Click the Import button
model 118. Click the [Select File] button to choose the 3D model to import
119. Click the [Import Model Package] button and wait for the file import
prompt.
120. Click the [Re-Enable] button to select the matching 3D model file for

the device to take effect.
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model For specific production methods, please consult the technical service

building personnel.

o point out :

® Supports debuggers and higher-level permissions to access this

interface.

® The [Delete] and [Import] functions in the interface are available only to
administrators and vendors.

® The import of the model file exceeds 50 MB and will fail.

® The model package must be a ZIP-compressed file.

® The software model file of the Enlightenment Teaching Tool is only
effective after it is displayed.

® |[f the user-imported model file name matches the model folder name in
the upgrade package, the user-imported model file will be displayed

first.

4.12.2 Robot parameters

Introduction Robot parameters can view the detailed system information of the robotic

arm.

1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis T Axis 8 Axis 9 Axis Group Params §

No.

Parameter

axis[0].id

axis[0].axistype

axis[0]. mkt

axis[0].ratedc

axis[0].ratedt

axis[0].gearratio

axis[0].direction

axis[0].resolution

Y7, A

2

Value

0

T

-1.0

7.0

3.06887

120.9988724

0

0.21

Refresh

3;_' Robot Params
—

(@)user vendor logged in successfully!

1707
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Path >

4.13Operate

Menu Bar — Help and Manual — Help: Robot Parameters

Introduction The menu function allows you to directly click command buttons to operate

operation

the system/software.

Help & Manual

Help

*
System Info
Manual

‘.

[ 2]

-
Start Guide

Operation

Shutdown

MenuBar

Robot Params

:”E xQs

Glear System Restart System

@)user vendor logged in successfully!

& Vendor
File Mgmt ]
|
Func Conflg
. : cnsm
Info Show L SIOP )

2D.PRG 4

Help Manual

T Man.

UT DEF
UF DEF
SynG DEF
= Dyn

g | Load 0

17:07

. Revelation Teaching Device: Software functions of the Revelation

declaration Teaching Device.

o point out :

® All users can restart the device. Other functions [Close System], [Clean

reboot.

system cleanup function.

restart the system.

122, Clear System: Clear system function buttons. Click to execute the

123, Close the system: Disable the system function button. Click to disable

the system function. The system can only be started after power-off and

124. Restart the system: Clear the system function button and click to

System], and [Restart System] require administrator or higher

permissions.
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® Manual mode does not support the [Re-Enable Device] function.
® When enabled, the system does not support [Turn off system] and

[Restart system].

4.140ther functions of the teaching device

4.14.1 Screen cleaning

Introduction To prevent users from accidentally touching the touch screen while cleaning
the screen, you can use the Screen Clean function. When you start to lock

the function, the screen will enter the protection state to prevent accidental

operation.

< Admin

» Modbus Comm

Mode:‘ TCP v Ctrl Cfg:| Server ¥

Curr,

Controller IP: ‘ . . . ‘ Port: ‘ 502

Var

Extended Properties Tip

10 Data Response Timeout: Endian: CDAB v

Confirm no files are open or being
edited! Count

Type
oo Restart required after calibration.
Read Coils .
Recalibrate touchscreen?
Uzl @ cannot be undone after confirmation! T VLT
Physical [#] is OK, [9] is Cancel
ur o

Read Input Regis

ocnce (R s
Cance
Write Multiple Reg SynG DEF

# Dyn
Load 0
Comm Link: OFF Conn Status: NS LERIES]
100 W
Config Hint 0 Am
="’é)ModbusVS 3 (o)USErAdmin logged in successfully! 13:38

When cleaning is complete, if you want to exit this mode, simply hold the

designated Ebutton for 2 seconds (or hold the [] button) to stop the

screen cleaning mode and ensure safety during the cleaning process.
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« Vendor

+: Home

Screen Clean Notice L]

CR610

To clean the touchscreen, lock the screen
first.

- Tap [Lock] to disable all buttons (except
[Emergency Stop] and [Back]).

+ Tap [Cancel] to exit and return to the menu. T fay

@ Confirm robot environment. Physical keys disabled. UT DEF
UF DEF

= Dyn
Load 0

100 ¥

Q@ Alm
P —
MenuBar (o)UserVendur logged in successfully!

Path »  Menu bar — Help and Manual — Help: Screen Cleaning

o point out :

® Entering screen cleaning mode will disable all buttons except the

[Emergency Stop] and [Return] buttons.

4.14.2 Screen calibration

Introduction To ensure that the input position of the touch screen corresponds accurately
to the display position of the screen, and to improve the user experience and

accuracy, the trainer can calibrate the screen.

Guangzhou Auctech Automation Technology Ltd 216



#)AUCTECH

Functional description

+

Please click the top-left corner

Path ;.  \enubar— Help and Manual — Help: Screen Calibration

»  Physical button operation: Press and hold the [Combo] button

<

and the [] button on the trainer for 1s to enter the interface.

operation
declaration

TP Network & Admin

Controller IP: 10.10.56.214
Saved; restart pendant to apply! Restart
Controller Type: HSC3
Local IP: 10.10.56.213
Subnet Mask: 255.255.
Gateway: 10.10.56.1 Tip

Network Test Calibration complete. Restart now?
Cancel to discard.

IP Address: 10

© Physical [#] is OK, [] is Cancel T Man.
S Cancel # 0K ur o
UF o0
SynG DEF
# Dyn
Load 0
g TP Network (o)User Admin logged in successfully! 13:33

125. Open the calibration confirmation pop-up window via the menu or
physical shortcut keys, as shown in the figure above.

126. Click the [Confirm] button in the pop-up window to enter calibration
mode (if the screen is not clear, press the physical [] button to confirm).

127. Follow the on-screen instructions to calibrate the steps in sequence.

128. After calibration, a restart confirmation window will pop up. The
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calibration data will take effect after restarting.

0 point out :

® Environmental lighting: Calibrate in a uniform environment and avoid
strong direct light.

® Clean screen: Ensure the touch screen is clean and dust-free before
calibration.

® Stable operation: During touch screen calibration, keep your hands
stable and avoid accidental touch.

® Save Settings: After completing all calibration steps, the system will save
the new calibration settings.

® Test calibration results: Restart the app or device to test the touch screen

response for greater accuracy.

4.14.3 Screenshot

Introduction The software supports taking screenshots of the current screen interface via
hardware buttons and saving them to the folder on the USB drive (default
path: \Udisk\Pictures\HSTP_Pic). Users can set the save path in the trainer's
basic configuration. Screenshots should be named with
"HSTP_DateTimeSecond".

operating 129. Insert the USB drive. The bubble displays "USB drive inserted"

steps
P 130. Long press S the [] button to receive a message prompt
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5 Plugin pack
5.1 Introduction to the plugin pack
The software team currently provides the plugin package
5.1.1 Modbus communication V3.3
Introduction The MODBUS protocol enables seamless interaction between the system's
internal engineering applications and the teaching programmer interface,
ensuring user-friendly operation.
» Modbus Comm
Mode: TCP__ v Ctrl Cfg: Server v | )
U Controller IP; | . . . | Port; | 502 v|
Var Config 1 Config 2 Config 3 Config 4 Config 5 : v
2\
10 ControllerIP:‘_ i i i ‘ Port: | 502 v \
Extended Properties ZDRES
Timeout: 3 s Typel _INT ¥ ] SlavelD: Endian:__coas ¥ ) Ready
BaudRate! 9600 ¥ ) SerialPort: 0 Parity:. None ¥ |StopBits:{ 1 )
Type FunctionCode  Startindex  StartAddress  Count Tiian] 53
Read Coils UT DEF
HRDEE] |
Write Coils SynG DEF  *
Read Input Registers ‘LE::D
Write Multiple Registers 100 ¥
Config Hint Cancel @ Alm
eModbusvi 3 ‘o'User'VemcIm'Logged in successfully! 17:09 &
Path 1. Function location: Menu bar — Plugin package — MODBUSV3.3
2. Configure communication mode, controller type, extended properties, and
register index associations. Click to enable the communication connection,
save the configuration information to the controller, and start the device to
initiate communication.
data type The data types include INT (16-bit), DINT (32-bit), and REAL (32-bit).
Extended Properties : )
Data Response Timeout: 3 s Type:|_ INT ¥ |SlaveID: Endian:|_ cDAB ¥ |
If the data size is within the range of "-32768 to 32767", select INT. For larger
sizes, use DINT. For data with decimal points, choose REAL.
Read Input Registers 50 0 30
Write Multiple Registers 90 60 | 40| |
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Height The data byte order can be configured in two formats: 'CDAB' or 'ABCD'. By
setting default, we use 'CDAB'. Most PLC manufacturers adopt 'CDAB' as the
standard byte order, while only a few German-made PLCs use 'ABCD' —for

example, Siemens PLCs.

o point out :

® This plugin package is only compatible with 1.6.6_20221026 and all

versions of 1.6.9.
® The latest system versions 1.6.6 and 1.6.9 support the transmission of

floating-point data types and 32-bit long integers.

5.1.1.1 MODBUS TCP server

Configuration p=——==7to=en =
i nte rface it anglemia Mode:\lah ctrl Cfg:erver
n | 1737 g u
P —— concrouerwl\ 10 . 10 . 56 . 214 || Port:| 502 Wy |
1 | 1838 Extended Prop s 7 a
4 | -3.261 Data Response T""‘-‘ﬂ Type!| Faslave 1D: . Endian:m
J5 | 75484
= l 15 Type StartIndex  Start Addr CDu A2
Cartesian Info Read Coils 9 120
X 698741 mm Write Coils o TiMan. ;3
¥ 103696 mm Read Input Registers N 15 3: EEE »
z (SR timm Write Multiple Registers 60 synG DEF | 4
A -174.313 deg - Dyn
B 2625 deg omm Lin onn Status:[EEZELIE 5
. Comm Link: E Conn Status P03 bld e
3D View Config Hint Cancel .% © Alm As
SModbusV3.3 (@user vendorlogged in successfully! 1058 5
Label .
Description Label explain
1 Set the communication mode to TCP
) Controller settings can be configured as "client" or
"server".
IP settings. If the robot acts as a server, enter the
3 teaching device IP address. If the robot acts as a

client, enter the other party's IP address.
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Port settings. The client-server port is used for
connecting the client and server. The data input ranc
is 502-506.

Request timeout. Enter a value between [1-1000].
The default is "3".

If the host computer fails to send a request message
within the set time, the connection will be

automatically disconnected.

Select the register data type for read/write operation
Options include: INT, DINT, and REAL.

Enter a server ID in the range [1,147]. The default

value is "1".

Set the 32-bit data high and low bits. Options: CDAE
and ABCD. Default value is "CDAB".

Read the coil status starting index. Set the index

number for the first DI (digital input).

10

Set the number of read coil states. Range: 0-120.

11

Read the coil status starting address. Set the startin
address for reading coil status. If you are the server.
set it to "0". If you are the client, set it according to
your actual needs. If no starting address is specified
the default is "0".

12

Write the coil status start index. Set the index numb:
for the first DO (digital output).

13

Set the number of coil states. Range: 0-120.

14

Write the coil status start address. Set the start
address for writing coil status. If you are the server,
set it to "0". If you are the client, set it according to
your actual needs. If no start address is specified, tF
default is "0".

15

Read the starting index of the register. Set the index

number of the first R register.
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16 Set the read hold register count. Range: 0-120.
Set the starting address of the read register. If you a

17 a server, set it to "0". If you are a client, set it
according to your actual needs. If no starting addres
is specified, the default is "0".

18 Write the starting register index. Set the index numb
of the first R register.

19 Set the number of write registers. Range: 0-120.
Write the starting address of the register. Set the
starting address for the write register. If you are a

20 server, set it to "0". If you are a client, set it accordin
to your actual needs. If no starting address is
specified, the default is "0".

o1 For communication connection, when ON is selecte:
click "Confirm" to take effect.

22 Display connection status.

03 The [Cancel] button re-reads the controller's
configured parameter file data.
The [Save] button saves the interface configuration

24 parameters and generates a file to be saved in the
system.

05 Static description. Describes the occupied IO and R
registers.
[Function Code Configuration]. Set the following

6 function codes: 0x02,0x04,0x0F,0x10.
(Robots do not need to set function codes when
serving as a server)

parameter Modbus communication data formats are primarily categorized into two
Configuration types: bits and bytes. As shown in the figure 6.1.2.1-1 below:
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User example

Type StartIndex  StartAddress  Count

Read Coils 0 0 120
BIT

Write Coils 0 0 120

Read Input Registers 0 0 120

Write Multiple Registers 0 60 120

When the Modbus protocol packet specifies register indices and quantities
as shown in the diagram above, the data transmission methods for the two

data types are as follows:

® The BOOL-type data receiver captures coil status updates from 100
inputs (DI30-DI129), with internal data mapping starting at address
10.

® The BOOL-type data transmission sends coil status through 90 output
lines (DO40-D0O139), with internal data mapping starting from
address 0.

® The INT-type data reception process involves collecting data from the
30 R registers (R50-R79) of the receiving device, with the internal
data mapping starting from address 0.

® [NT-type data is transmitted to the recipient via 40 R registers

(R90-R129), with the internal data mapping starting at address 60.

When the robot server responds to the function code data request sent by
the client, the relationship between the data parameter configuration in the

process package interface is shown in Figure 6.1.2.1-2 below:

ianInfo
5 ‘unction Codr  StartIndex  StartAddress  Count

698.74 Tvpe
10s.c TR Read Coils 0x02 250 0

TR 0X02 Write Coils 0x04 250 0

-174.

0X03 0X10 d Input Regis 0xO0F 0

Multiple Regi 0x10 0

-176.

® \When the client transmits the function codes 01 and OF, it performs

read/write operations on the DI coil within the same segment,
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meaning the DI channel becomes both readable and writable.

® \When the client sends only the 01 function code request data, it reads
the data from our DI; when the client sends the 02 function code, it
reads the data from our DO.

® |[f the customer sends the 03 and 10 function codes, it means they are
reading and writing to our R register for the same segment, meaning
our R register is readable and writable at this time.

® \When the client sends the 04 function code, it reads the data for
"writing multiple registers". If the client only sends the 03 function

code, it reads the data for "reading input registers".

How to use 131. Communication mode: select "TCP";
132. Controller settings: select "Server";
133. Port settings: select any one of 502,503,504,505,506,507,508, or
509.
134. Data type. It can be set as INT by default or selected based on the
actual application requirements.
135. Set the register index number and the number of registers. Note that
if the server is the client, the number of registers must be greater than or
equal to the number of registers on the client.
136. Communication connection: OFF.
137. After completing the above settings, click Save.

138. (Note: No function code is required on the server)

o pay attention to :

® \When selecting DINT or REAL data types, note that these convert two
16-bit registers into a 32-bit format. As the client-side robot uses 10
read/write registers, the server must provide at least 20 registers to

support this operation.
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5.1.1.2 MODBUS TCP client
Introduction < cur. var 1o Modbus Comm & Vendor
Joint Angle Info ModeRTU v |  CtrlCfgfiastes v |
J | 1737 : . !
i | i Extended Properties ) ) _
Ji | 18389 Data Response Timeout: s Type:‘ INT ¥ |SlaveID: Endian:|ana v |
4 | =261 Baud Rate:|’9600 v ‘ Serial Port: 0 Parity:[None v ‘ Stop Bit5:|‘ 1w |
15 | 7s.484 — — —
< l 3155 Type function Code  StartIndex  Start Address  Count
Cartsiarifo Read Coils 0x02 250 0
X 698741 mm Write Coils 0x04 250 0 T! Man.
Y -103.696  mm dInput Regist 0x0F 0 UT DEF
UF DEF
Z [SRs ey mm ‘Multiple Regi 0x10 0 SynG DEF '
A -174.313 deg = Dyn
B 2624  deg Function Code Config Comm Link: E Conn Status: — D_‘ "
C  -176.684 deg 100 «r
3D View Config Hint Cancel © Alm !
= Modbusv3.3 ".ol'UserVendortogged in successfully! 11:06 g @
The MODBUS TCP client supports five sub-interfaces (Configuration 1, 2,
3, 4, and 5), each configured to communicate with a different server.
Function code Click the [Function Code Configuration] button to display the following
configuration interface:
Data Receive Map
Func. Code Function Config »
0x01 Read Coils ] E
0x02 Read Input Coils m )
0x03 Read Holding Registers _ E
0x04 Read Input Registers m
0x05 Write Single Coil } E
0x06 Write Single Register _ E
0xOF Write Multiple Coils m _
0x10 Write Multiple Registers m 4
0x11 Read Slave ID v
< >
cancel (I
When the robot acts as a client, the relationship between the function code
request data sent and the parameter configuration in the process package
interface is shown in Figure 6.1.2.2-1 below:
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-3.155 .
Type “unction Code  Startindex  Start Address
fo Read Coils 0x02 250 0
(SO 001 0x02 LeVIE 0x04 250 0
696 0x10 d Input Regist 0xO0F 0
8 tiple Regi 0x10 0

PR 003 0x04

graph 6.1.2.2-1

How to use 139. Communication mode: select "TCP";
140. Controller settings: select "Client";
141. Port settings: select any one of 502,503,504,505,506,507,508, or
509.
142. Data type. It can be set as INT by default or selected based on the
actual application requirements.
143. Set the register index number and the number of registers. Note that
if the server is the client, the number of registers must be greater than or
equal to the number of registers on the client.
144, Function code configuration. The available function codes are
01,02,03,04,0F, and 10.
145, Communication connection: OFF.

146. After completing the above settings, click Save.

o point out :

® Version 3.3 enables independent configuration of client ID, data type,

and bit-level settings across five client interfaces.

® Client IDs for Configuration 1 to Configuration 5 cannot be identical.
Setting the same ID will cause communication errors.

® Port numbers for Configuration 1 to Configuration 5 cannot be the

same. Setting the same port number will cause communication errors.
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5.1.1.3 MODBUS RTU
explain » Modbus Comm
o Mode:|. RTU n\ Ctrl Cfg:|’ Master a
. Extended Properti g ) ’
i Data Response Timeo . _IS Type:‘. INT SlaveID: Endian:|. CDAB a
9 Baud Rate:| . a—v|5erialPort: a Parity:|) Na v |StopBits:|‘ v|
Type Function Code Start Index Start Address Count
Read Coils 0x02 250 0
Write Coils 0x04 250 0 TiMan. |
Read Input Registers 0xOF 0 UT DEF
UF DEF
Write Multiple Registers 0x10 0 SynG DEF
L e
Function Code Col Comm Link: i r Conn Status:JEEEYS -
100
Config Hint 14 Encel m © Alm |
=Modbusv3.3 'o'UserVendorlogged in successfully! 11:09
Label explain

1 Set the communication mode to RTU

) The controller can be set as a "slave station" or
"master station".

Request timeout. Enter a value between [1-1000]. The
default is "3".

3 If the host computer fails to send a request message
within the set time, the connection will be
automatically disconnected.

4 Select the register data type for read/write operations.
Options include: INT, DINT, and REAL.

5 Set the 32-bit data high and low bits. Options: CDAB
and ABCD. Default value is "CDAB".

5 Enter a station ID. The range is [1,147]. The default
value is 1.

The higher the baud rate, the faster the data

. transmission speed. Generally, 9600 is
recommended. If the field communication's baud rate
requirements cannot be met, 115200 can be selected.
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Serial port number. Enter the serial port number of the

local device. The data input range is 0-30.

9 Check parity. Default is "none".

10 Stop position. Default is 1.

[Function Code Configuration]. Default function codes:
11 0x01,0x02,0x03,0x04,0x0F,0x10. (Do not set function

codes when the robot acts as a slave station.)

For communication connection, when ON is selected,

12 click "Confirm" to take effect.

13 Display connection status.

14 Static description. Describes the occupied IO and R
registers.

15 The [Cancel] button re-reads the controller's
configured parameter file data.
The [Save] button saves the interface configuration

16 parameters and generates a file to be saved in the

system.

Function code Click the [Function Code Configuration] button to display the following

configuration interface:
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Data Receive Map

Func. Code Function Config A~
0x01 Read Coils ] E
0x02 Read Input Coils m
0x03 Read Holding Registers ) E
0x04 Read Input Registers m

: 0x05 Write Single Coil i E
| 0x06 Write Single Register ) E
0xOF Write Multiple Coils m
0x10 Write Multiple Registers m
0x11 Read Slave ID v
< >

When the robot acts as a client, the relationship between the function code
request data sent and the parameter configuration in the process package

interface is shown in Figure 6.1.2.2-1 below:

-3.155

Type “unction Code Start Index Start Address
io Read Coils 0x02 250 0
IZS I 001 0x02 (o1 0x04 250 0
696 0x10 d Input Regist 0xO0F 0
tha tiple Regi 0x10 0

0x03 0x04

313

How to use 147. Communication mode: select "TRU";
148. Controller settings: select "master station" or "slave station";
149. Data type. It can be set as INT by default or selected based on the
actual application requirements.
150. For serial port configuration, use port 10 for HPC102 and port O for
HPC200.
151. Set the baud rate to 9600 or 115200, no parity check, stop bit is 1;
152, Set the register index number and the number of registers. Note that

if the slave station is the case, the number of registers must be greater than
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or equal to the number of registers of the master station.

153. Function code configuration. The available function codes are
01,02,03,04,0F, and 10.

154. Connection: point is.

155. After setting all the above, click OK.

156. (Note: Step 7 can be skipped when creating a "from station")

o point out :

® The serial port number is typically associated with the IPC model we
use. Currently, we have two IPC models: the smaller ICP (model
HPC200) with serial port 0, and the larger IPC (model HPC102) with
serial port 10. The integrated drive and control serial port is designated

as 21.

5.1.2 External operation process package

Introduction The existing Type Il external mode configuration requires cumbersome
manual setup through the teaching pendant's external operation
interface, involving multiple input/output signal bindings. When each
external input signal demands physical control buttons, this process
becomes labor-intensive and may not align with field conditions.
Consequently, field technicians often need to develop user-defined PLC
external control logic or utilize external modules in system applications to
simplify operations and achieve one-touch start-stop functionality.
However, the unfamiliarity of field personnel with system programming
environments significantly increases debugging complexity. To address
this, there is an urgent need to integrate all operational workflows into the
teaching pendant for streamlined implementation.

The external mode function, in simple terms, involves binding input
signals through a teaching pendant to trigger standard operations for
external programs, such as enabling, loading, running, pausing, stopping,
and clearing alarms. By connecting output signals, it also displays the
robot's status indicators including program status, enable status, alarm

status, current mode, and zone outputs.
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Path

External
operation
configuration

Three-color
light
configuration

Input signal
configuration

i

External Run
Ext/Auto Run Switch E
External Run Config @ red fictds are required Input Signal Config (Ext Ctrl)
Input Config Output Config Run: [ ) RiseEdge ¥
iPRG_START 100 oROBOT_READY 100 )
i PRG_PAUSE 101 oF AULTS 101 Pause: | | RiseEdge ¥ |
iPRG_STOP 102 oENABLE_STATE 102
iPRG_LOAD 103 oPRG_UNLOAD 103 Stop: [ | FallEdge ¥ |
iPRG_UNLOAD 104 oPRG_READY 104
i ENABLE 105 oPRG_RUNNING 105 o teeEam v
{CLEAR_FAULTS 106 oPRG_ERR 106 Reset: | ) fiseEdge ¥ T: Man.
i SAFE_DOOR oPRG_PAUSE 107
olS_MOVING 111 Disable onPause: [ | Yes b/ No UT DEF
oMANUAL MODE 112 SUFG gEFF
n
Refresh 2 a - ] v
= Dyn
. —_— — —_ — Load 0
3-Color Light/Outputreliow: | | Green: | | Red: | | Buzzer: | | =
) ) N L 100 @
0 Alm
T_-‘-ﬂExter'nal Run @uservendor logged in successfully! 1111 @

»  Menu Bar — Plugin Packages — External Run Process Packages

Click the Refresh button to retrieve the DI and DO configuration inputs
from the running configuration. Manual input is not allowed. If any input or
output signal is not configured, a prompt will appear when you click

Confirm: "Running configuration input/output signals not fully configured"

The three-color light signal system consists of green, yellow, and red
indicators. When the robot is in operation mode (i.e., during cyclic
motion), the green light illuminates. When the robot is in preparation
mode (i.e., after the PRG program is loaded and the motor is enabled),
the yellow light lights up. When the robot is in alarm mode (i.e., when the

teaching pendant interface displays any error), the red light activates.

External control buttons. The four digital input signals connected to the 10
module are controlled by four buttons: Start (rising edge), Pause (rising

edge), Stop (falling edge), and Reset (rising edge).

point out :

® The external trigger signal is triggered by the selection button of rising
edge trigger or falling edge trigger, so that the user can choose
whether to use rising edge trigger or falling edge trigger according to

the actual use situation.
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® The three-color light signal cannot share the same DO signal. This
requires adding a restriction in the teaching interface. For example, if
the yellow light is configured to output DOJ0], the green and yellow
lights cannot share this DO[0] signal.

® External control button signals cannot be configured to share the
same DI signal. For example, if the run signal is set as DI[1], other

button signals cannot be configured to use DI[1].

5.1.3 Welding process package

explain

The welding procedure package is a welding parameter setting module of the welding system, which
can set the welding machine brand, welding machine working mode, welding current and voltage and other
parameters.

operating steps

Click Plug-in Package-Welding Process Package in the primary menu bar to access the welding
process package interface.

System configuration: This module allows users to set welding methods, select welding machine
brands, configure operating modes, enable/reduce status restoration, activate arc detection with specified
intervals, and adjust forward/reverse wire feeding time.

The configuration of welding machine curve is to set the mapping curve of arc welding current, voltage,
and laser power and wire feeding speed.

Process parameters: Configure the arc welding/laser welding process parameters (30 configurable
sets), including welding machine operating mode, arc initiation/termination voltage/current, welding
voltage/current, welding speed, laser power, wire feed speed, etc.

Welding status: The functional parameters display the values of communication readiness, successful
arc initiation, welding fault, successful positioning, and anti-collision contact signal. The process
parameters display welding voltage, welding current, and wire feeder speed.

Laser Positioning:Configuring Sensor Communication and Calibrating Laser Position

Production statistics: Count the number of times a specified program runs, i.e., the production

quantity of a specified product.
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Contact-based positioning: Parameters are configured for the contact-based positioning channel,
and the channels contents are accessed during program execution.

Arc tracking: track and correct the welding path to improve the welding quality and precision.

Multi-layer and multi-channel: Parameters for multi-layer and multi-channel channels are set for
program invocation during welding offset trajectory.

External program: Configure the external running MAIN.PRG.

Authorization: The process package authorization interface. The welding process package requires
authorization before use.
5.1.3.1 Basic setup of the welding process package
1)  Welding System Configuration

This feature is accessible only to debuggers and above, with

production users limited to viewing.

Open the teaching device selection menu: Plugin Package — Welding Process Package — System

Configuration, as shown in Figure 14-2.

o we
Function Welding type: [ taserwetding v | z:
O Ssemse Welding Machine Brand: [ tasorrana v | s
Ot Machine Operating Mode: | None LAl Vi o

O thamne Communication method: Analog . :

© Wi Sutus Restore state after reboot: 1

O Lyustaning Arc Detection Switch: t

O wsntss Arc detection time (s): |20 J t

© o smsng Fwd wire feed time(ms): 1000 J 1

O dreTracing Reverse wire inch time(ms): (2000 J SynG Def b

O Wi gnition Timing (ms): 5o J hs,,p;:d E
Qe Advance exhaust time (ms): [s0 J 100 ¥ }
diweld Package 10:29 Prog

As shown in the interface, the welding system includes 7 configuration items (Figure 14-2).

(1) Welding method: Arc welding or laser welding is available.

(2) Welding machine brands: Currently equipped with Magmet, Autar, Panasonic, and Fornis models.
(3) Welding machine operating modes: Different brands of welding machines have corresponding

operating modes. Analog welding machine operating mode: None

(4) Welding communication mode: displays the current communication mode of the welding machine.
(5) Restore program state after restart: Enable to restore the program state after restarting.
Restore the program state. The previously loaded program will automatically load and resume

execution from the previous line after reboot.
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After disabling this feature, restarting the program will not restore its state, and programs loaded before
the restart will not load automatically. This feature is disabled by default.  Closed.

(6) Arc detection switch: Enables or disables arc detection. The function is enabled by default.

(7) Arc detection time: Set the arc detection time, ranging from 0 to 10 seconds, with a default of 4
seconds.

(8) Forward point feed time: Set the forward point feed time, ranging from 70 to 800ms.

(9) Reverse point feed time: Set the reverse point feed time, ranging from 100 to 1000ms.

(10) Pre-welding gas time (displayed when laser welding mode is selected): Set the pre-welding gas
time, ranging from 0 to 1000ms.

(11) Advance gas collection time (displayed when laser welding is selected): Set the advance gas
collection time, ranging from 0 to 1000ms.

Note: Changes to welding method, welding machine brand, welding mode, and arc detection switch in
system configuration take effect immediately. Arc detection time and spot wire feeding time require clicking
"Save Configuration" to apply. Without clicking "Save Configuration" after modification, the system will
revert to previous settings. Click "Save Configuration" after restarting the system to apply the latest
configuration.

Click the Additional Function Settings button to access the configuration interface, where you can
adjust the three-color light switch, LED control switch, reference point switch, and set the gas flow detection

threshold parameters.

Function
© System St
O e Three-color light contral: ( [ oFF
O trame LED control switch: ‘ Close i
© Wt atus Reference point switch: D o
O Usostioning Bas Flow Alarm: o |U/min oFF
O bipttas Arc-length-to-angle ratio ® |
oFF
e check toggle:
- : Arc-length-to-angle ratio o
O drclracking | | (@~ £
threshold: W@~ SRS
O Waltayr fopaer
High
Q) Extornal PRE 100 &
= g
© huthorizztion o Al A
m
diweld Package 10:29 @

(1) Three-color light control switch: Enables or disables the three-color light, with default off.
(2) LED control switch: Enables or disables the LED display, with the display being off by default.

(3) Reference Point Switch: Enables or disables the reference point detection function during external
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mode startup. After modification, click Save in Configuration> Controller> Run> Program to apply changes.
This function is enabled by default.

(4) Gas flow detection threshold: Set the gas flow rate, with a switch adjacent to it. After activation, it is
used during the actual welding process.

When starting the arc, it checks if there is still gas. If no gas is present, the arc will fail and welding will
stop. The setting range is 0.1~30L/min.

(5) Proportional detection switch for arc length and attitude angle: Enables or disables proportional
detection of arc length and attitude angle.Yes, when the arc length between two adjacent points in the
displayed arc is shorter than other segments after opening, the attitude changes of these two points also

The degree remains unaffected, but severe cases may cause jitter. The program will trigger an alarm
when executing this arc segment. Disabling this setting prevents the issue. It measures the distance
between two points on an arc. This feature helps reduce arc jitter.

(6) Proportion detection threshold for arc length and attitude angle: Set the proportion detection
threshold for arc length and attitude angle, which can Adjust this threshold based on the arc requirements
of the taught welding segment. A higher threshold ensures smoother arc operation for successful teaching.
Set the range 0 to 1.

Click the External Shaft Configuration button to access the interface where you can configure the shaft
type, pitch, reduction ratio, acceleration/deceleration time, operating speed, and maximum operating speed

of the external shaft.

Function Asynchronous Axis 7 Parameters
© SystemSet p————— ——
Gear ratio 1 | Accelerated time [2 | ms Deceleration time
O Cure
o o : - *
p— Operating speed |4 |9/ Operating speed = Rated speed * 6 /
© WelSstas Maximum operating speed \5:\ ?/s Maximum operating speed = operat

S Asynchronous Axis 8 Parameters
O Dutput stats — PR
Bear ratio 2 | Accelerated time [3 | ms Deceleration time

(0 Tauch sensing

T Operating speed s |9/s Operating speed = Rated speed * 6 /
) hreTragking —_— SynG Def

O Wby Maximum operating speed (¢ | ®/s Maximum operating speed = operat forer
Higl
© ExemalPhE

o | .
(O luthoriation “ Synchranizing shaft Asynchronous shaft

% Weld Package 10:30

100 ¥

@ Alm

1 Curve Configuration
1) Configuration of Arc Welding Voltage Curve

Different welding machine brands have distinct voltage curves. On the configuration page, select
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Voltage Curve at the top to adjust the input and output voltage settings.

The steps are:

(1) If the minimum and maximum voltage values of the welding machine are known, enter them directly
into the input box. Otherwise, perform trial measurements as outlined in steps 2 to 5 to determine the output
voltage curve.

(2) Enter the voltage value (range: 0~10) in the input field to the right of AO1 (start from 0 and gradually
increase for testing), then click "Effective".

(3) Monitor the welders voltage display to check if it reaches the minimum value. If so, adjust the AO1
setting and repeat step 2 until the panels minimum voltage changes. Record the AO1 value at this point and
enter it into the output voltage input field.

(4) Enter a voltage value (range: 0~10) in the input field to the right of AO1 (start with 10 and gradually
decrease for testing), then click "Activate".

(5) Repeat steps 3 and 4 until the welders maximum voltage value changes. Record the A01 value at
this point and enter it into the output voltage field.

(6) Verify the accuracy of the output voltage curve. In the welder voltage test input field, enter the target
voltage value. Compare the displayed voltage on the panel with the input value (theoretical value) to ensure
the deviation remains within the allowable range (maximum deviation: 1% of full scale). If the deviation is

excessive, reconfigure the settings according to steps 1-5.

Function Voltage curve ‘ Current curve uiiied
Q Systen Sot N i
£ Output Vo Output voltage
O Curve |’m 0o v

© Channel

© Teld Status o0 VEE

O L_positioning s— e—
Machine oo |y  |s0e |V

— TiMan. o
e Analog AO] \\‘ A3
o UT DEF

fschi o ¥ T UF DEF
fachine Tes| | v Signer A

Correspond | & Speed
Low A5

Save Voltage Curve 100. ¥

9 Alm

O output stats Note:

@) Tourk annsing
© are Tracking
O Multi-layex
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#hweld Package (@user Admin logged in successfully! 14116

2) Welding Current Curve Configuration
Refer to Section 2.2 for the welding voltage curve configuration procedure.
3) onfiguration of Arc Welding Unified Curve

For analog communication welding machines, first switch to the unified mode on the panel, then
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configure according to the welding voltage curve setup procedure in Section 2.2.

4) Configuration of Laser Welding Power Curve

Function Power curve { Wire feed speed

O Spemsat Dutput Power Curve

O e Output Vol

O Channed

O Weld Status

O Lastaning

O Diputstats Laser power o0 | W o0 ] W

O Tauchsmsing Nate:

UT DEF
UF DEF
SynG Def 1\

[Analog AD1 ADH
1o 10V. Input the
lgal

mabgank 5 |V EED
O Wil Machine Test: [ \W

:
() Ertemal PR

() hutharzation

O lrcTracting

# Speed

difiweld Package 10:30

Refer to the configuration process of welding voltage curve in 2.2 for configuration.
5) Configuration of Laser Welding Wire Feeding Speed Curve
Refer to the configuration process of welding voltage curve in 2.2 for configuration.

2 Process Parameters

& Admin

Function Welding Channel 1 Spot Welding Channel

O System Set

Default channel (please set the configured‘l

= Channel | 1 v ‘ Note "}mu

© Chamel ———— |

Ctrl Mode [separatemode v |Fork Mode

None v ‘

() Weld Status

Arc On Current (A) ‘34 Arc On Time(Stop-S)

@15 untituning =

5 Arvc On Voltage(V) 2 Arc On Time(Move-S) o

Output stats = =4

Arc—off Current(A) i Arc OFF Time(s) M TiMan. 43
S Rl U7 DEF

Arc—off voltage (V) ‘12 | UF DEF

) Touch sensing

) Arc Tracking

= - SynG Def "'
e Weld Current (A) | Weld_speed (mm/s) M e
- - Low
O stemmel P Weld Voltage (V) 2 Reflux Time(S) y 100 #
diweld Package (@user admin logged in successfully! 14:24,
Function Laser channel
S Default channel(please set the configured channel): ‘a
O tire frp—— e
Laser channel 1 v | Wark mode [ none v
O Channel - —
Rated Power (W) ‘E ‘ Blessing time (s) |D‘ |
() Weid Status 4 = S
Rise Time () 2 |
O Lyosiioning — )
Absark Light-POY)  [es | Exposure Time (8) |5 |
O Dt sizta p
. Descent Time (8) |0 | Drap length(mm) [ |
O Towhsnsng A | -
S Weld Pawer (W) ¢ Welding V(mm/s) [ | R
_ _——— SynG Def 7
St Feed wire | v v Whellem/min) | N ...
— Reflux-V(em/min)  [¢ | Reflux Time(S) | \
¥ Weld Package 10:30

(1) When using arc welding, both the welding channel and swing welding channel are displayed. For

laser welding, only the laser channel is shown. The welding channel includes default channel number,
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channel number, channel description, control mode, welding machine operating mode, arc initiation voltage,
arc termination voltage, arc termination current, post-arc wait time, arc termination time, welding voltage,
welding current, retraction time, and welding speed. The swing welding channel includes default channel
number, channel number, channel description, swing shape, swing frequency, swing plane, swing
amplitude, whether to pause, left/right pause time, elevation angle, azimuth angle, reference point 1, and
reference point 2. The laser channel includes default channel number, channel number, operating mode,
light-on power/time, slow-up time, light-off power/time, slow-down time/distance, welding power/speed,
whether to feed wire, wire feeding speed, retraction speed, and retraction time.

(2) The interface of welding channel and swing welding channel is provided with the copy, reset and
save button.

6) Welding Channel

A welding channel is a set of data saved after welding parameter settings. The number of channels can
be configured, with a maximum of 30. Once set, the program can call the welding channels.

Open the manipulator selection menu: Plug-in Package — Welding Process Package — Process
Parameters — Welding Channel. The welding channel supports 1 6 configurable parameters, including:
default channel number, channel number, channel description, control mode, welding machine operating
mode, arc initiation voltage, arc termination voltage, arc termination current, post-arc wait time, arc
termination time, welding voltage, welding current, retraction time, and welding speed, as shown in the

figure below.

( ‘ & Admin
Function Welding Channel I Spot Welding Channel
O Systen Se " 4
o Brsten Bt Default channel (please set the conflglll‘ed“ |
O Curve ( [ -
Channel | 1 v [Note o |
© Channel = —
Ctrl Mode !SEparate mode ¥ ‘\‘.‘ork Mode | None '|
O Weld Status — T F
Arc On Current (A)  |%Arc On Time(Stop-S) |0|
() L_positiening b= ==
Arc On Voltage (V) H Arc On Time (Move-S) |0|
() Output stats = =
Arc—off Current(A) | Arc Off Time(s) of |
() Touch sensing = i UT DEF
) ‘ Arc—off voltage(V) | | UF DEF
O Arc Tracking = . SynG Def
. L] (A 1 ( ) |
T Weld Current (4) fo Weld_speed (mm/s) lof | |-
— = Low
i Weld Voltage (V) H Reflux Time(S) |0| =
m
5 Weld Package @user Admin logged in successfully! 14:22

Default channel number: (1~30)
Channel number: the sequence number of a set of process parameters (1~30)

Channel Description: Text description of current welding parameters
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Control modes: There are three control modes: separate mode, unified mode

Welding machine operating mode: Select the corresponding operating mode based on the brand of the
welding machine. The analog welding machine operates in silent mode.

Arc initiation voltage: voltage of welding machine in arc initiation stage

Arc-starting current: current of welding machine in arc-starting stage

Arc-closing voltage: voltage of arc-welding machine in arc-closing stage

Arc-closing current: current of arc-welding machine in arc-closing stage

Arc start time (pause): The duration the robot stays at the arc start point after successful arc initiation

Arc initiation time (dynamic): The time from arc initiation current/voltage to welding current/voltage
(during robot movement)

Arc closure time: The time to close the arc

Welding voltage: The voltage of the welding machine during the welding phase

Welding current: current of welding machine in welding stage

Welding speed: the welding running speed of robot in welding stage

Retraction time: the time for wire retraction
7) Copy

Channel replication steps:

(1) Click the "Copy" button below the channel list to open the channel copy dialog box shown in the

figure below.

Channel Copy

Current channel number: [

Target channel number: | !

(2) The channel copy dialog includes the source channel number and the target channel number. The

source channel number displays the row number to be copied in the edit box, and the target channel
number specifies the channel to which the copy is applied.
(3) Click OK to copy the channel.

8) Cancel
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Canceling the operation will undo changes made before the last save. The effect takes effect
immediately.
9) Storage

Modify the displayed parameter values. Welding channel number, control mode, and welding machine
mode are optional, while other values are input fields. Enter the value you want to change, then click "Save"
to complete the modification.

10) Swaging Welding Channel

The swing welding channel is a set of data saved after welding parameter settings. The number of
channels can be configured, with a maximum of 10. Once set, the program can call the swing welding
channels.

To access the manipulator selection menu: Plug-in Package — Welding Process Package — Process
Parameters — Swing Welding Channel. The adjustable parameters for the swing welding channel include:
default channel number, channel number, channel description, swing shape, swing frequency, swing plane,
swing amplitude, stay mode, left/right stay time, elevation angle, azimuth angle, reference point 1,

reference point 2, and 12 other parameters, totaling 14 items, as shown in the figure below.

Function Welding Channel J Spot Welding Channel

© Systen Set

Default channel (please set the configured M

Channel ‘ i v ‘Note ‘ ‘
© Chaunel — —,
= Shape ‘ Z-shaped v ‘Frequencv (Hz) | ‘
© Weld Status R - i
o Plane | swngsidetoside v | Amplitude (mm) H
O Output stats Whether to stay to Lj |
e L-Dwell Time (S) |R-Dwell Time (8) | |

Tilt(-90° "90° )

{

‘47 UF DEF
‘7‘ Ref. 1(0 - 999) ‘7 synG pef A
"7 S—

Azimuth (-90-90) ° |Ref. 2(0 -999) \

%
© suthorization

AW eld Pad«&e (@user Admin Laﬁed in successfully! 14:26

The operation of the flip-chip channel is similar to that of the welding channel.
11) Laser Channel

A laser channel is a set of saved parameters for laser welding. The number of channels can be
configured, with a maximum of 15. Once set, the program can call the channels.

Open the manipulator selection menu: Plug-in Package — Welding Process Package — Process
Parameters — Laser Channel. The weld channel supports 1 6 configurable parameters, including: default
channel number, channel number, operating mode, light-on power/time, ramp-up time, light-off power/time,

ramp-down time/distance, welding power/speed, wire feeding/feeding speed, retraction speed, and
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retraction time, as shown in the figure below.

Function
O Systemat
O tune
© tramd
O WeidStatus
O Lsastaning
O utautstats
O Tuuth sashng
O trsTracking
O Wittayer
O ErtemaiPRS

O tuthorization

dish\eld Package

Laser channel

Default channel(please set the configured channel): ‘ ‘

Laser channel | 1 v ‘ Wark mode ‘ None ¥ ‘

Rated Pawer (W) |’x ‘ Blessing time (s) "ﬂ‘ ‘

Rise Time (S) |'“

Absarb Light-P(W) |'“ ‘ Exposure Time (S) ""5 |

Descent Time (S) |'“E ‘ Drop length(mm) "‘” ‘

Weld Power (W) | | Welding-Vimm/s) [ |

Feed wire |T\ WF-vel(cm/min) "7 |

Reflux-V(cm/min) |'E ‘ Reflux Time(S) "" |
1030

UT DEF
UF DEF
SynG Def
Speed

High

The operation of laser channel such as copy, cancel and save is similar to that of welding channel.

3 Welding Condition

The function parameters and process parameters of the current welding are displayed under the bus

communication.
FUHC T i on Functional parameters 1 Process parameters
O i Num Name Variabl...
Bowre 1 Communication Ready 0
2 Arc Start Successful &
() Chaunel = =
3 Welding failure &
O Fald stars 4 Position found success &
o 5 Collision Detection @

() Output stats

() Touch sensing

(O Are Tracking

O Multi-layer

() Exteznal PRG

() Autherizatien

felding Machine Fault Reset|

&nweld Package @user Admin logged in successfully! 14:27
Function parameter status
FU.HC T iOH Functional parameters J Process parameters
Dlirun i Num Name Variabl. ..
@ oas 1 Welding Voltage 0.0V
5 2 Welding current 0.0A
Channel =
3 Wire Feeder Speed 0.0mm/s
© ¥eld Status
O L_positioning
) Output stats
() Touch sensing
() Arc Tracking
O Wulti-layer
() External PRG
© Whasiaction felding Machine Fault Reset]
Wweld Package @user Admin logged in successfully! 14:28

Process parameter data

& Admin

3t Menu

TiMan. ;-

UT DEF
UF DEF

SynG Def * 4

# Speed
Low

100 ¥

TiMan. ,5

UT DEF
UF DEF
SynG Def

# Speed
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4 Laser Positioning
1) Communication and Tracking Parameter Settings

To configure the laser tracking path, navigate through the following menu sequence: Main Menu —
Plugin Package — Welding Process Package — Laser Positioning. This will open the Laser Positioning
Parameter Setup interface (as shown below), which includes three sections: Communication Settings,

Search Parameter Settings (containing parameters for laser positioning), and Tracking Parameter Settings.

Function Laser Settings ] Laser calibration Position Channel ~ Weld Description
O SystemSet e . |
Communication Settings
O tume r
Laser Brands: ‘ Fully v ‘
© Channel e
- Contraller IP: ‘ ‘ ‘ ‘ : ‘ | ’ ‘ ‘
© Wed Status S © ) © — " C—
© Lpastioring Laser IP: ‘ ‘ ‘ ‘ : ‘ | 5 ‘ ‘ =t
e Port number: | ‘ Connection timeout; | |
O Toacheniin Lag time: ‘ ‘ Read/Write Timeout: ‘ ‘ T
. P UF DEF
© wrelratng Communication Status: . sy et | A4
0 ;- Speed
L Search parameters - = A5
O Eternal PR — 100 &
D “ 2t
© Alm

dield Package 10:31

communications setting:

Laser tracking brand: Select the brand of the laser.

Controller IP address: The controllers IP address is automatically read and does not require
configuration.

Laser IP address: Set the IP address of the laser.

Port number: Set the port number for laser communication.

Connection timeout: Set the connection timeout time between the robot and the laser.

Delay time: Set the delay time.

Read/Write timeout: Set the read/write timeout time.

Communication status: Displays the lasers connection status. Green indicates a successful connection,
while red indicates no connection.

Search parameters:

Search count: Set the number of bit searches.

Search speed: Set the search speed.

Search distance: Set the search range.

Search starting point precision: Set the precision for the starting point of the search.

Tracking parameters:
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Weld end point accuracy: Set the weld end point accuracy. X-axis tracking accuracy: Set the X-axis
tracking accuracy.

Y-axis tracking accuracy: Set the Y-axis tracking accuracy.

Z-axis tracking accuracy: Set the Z-axis tracking accuracy.

Communication Connection: After completing the input communication settings, click the
Communication Connection button to establish communication with the laser.

To check if the connection is successful, monitor the communication status.

Laser on: After the communication connection is established, click to turn the laser on or off, or use the
auxiliary button to configure it.

Turn off the laser.

Save parameters: After entering search and tracking parameters, click "Save parameters" to save the
input parameters.
2) Laser Calibration

The laser calibration interface is designed to calibrate the relative positions between robots and
sensors. The tool coordinate system must match the current tool coordinate system, and tool coordinate
data must be selected during calibration. The calibration process involves recording 9 points (the detailed
procedure will be explained later). Calibration begins when the first point is recorded and ends after the last
point is recorded. Click the "Calibration Complete" button below to finish the laser calibration (as shown in

the figure).

FI.II’I[!tiIIII"I Laser Settings Laser calibration ‘ Position Channel Weld Description

O System et

Tool Select ‘ 0 v

O tie
© hannel

Remarks ‘
©) Weld Status

Calibration Data

© L pasitoning

_ WAl Matrecarded
Q) Dutput stats
A2 Natrecardsd
) Tauch sensing

I3 Natrevarded

O trclracts
) hrelrackng SynG Def

& Speed
High

O Wulti-ayer

O Erternal PRE

ML Notrezardsd
100 &
2 Eiutrﬁti[r 2
© Alm

di\weld Package 10:31

The positioning channel and laser positioning instruction are used together.
3) Positioning Channel

As shown in the figure below, select the corresponding channel and click the "Modify" button. The
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system will open the reference switch for that channel in the pop-up window. During the laser positioning

command, the current position is recorded as the reference position. Subsequently, closing the reference

switch and running the program will enable trajectory correction.

Function
O System Set
Q Lure
O thamnel
O Wed Status
© L postianing
O Dutputstats
O Touthsmsing
O AroTragting
© Wattilayer
O Exernal PRE

O tutharization

di\eld Package
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Channel number Reference switch
Close
Close
Close
Close
Close
Close
Close
Close
Close
Close
Close
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- - il -

i

O oo~ WwN

- |
- o

10:31 &
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& speed
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100 ¥
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4) Welding Joint Description

Schematic diagram of scanned weld types:

Funetion

O Systam et
O tre

O Channel

© Weld Status
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di\Weld Package
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UT DEF
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& Speed

5 Production Statistics

Open the teaching device selection menu: Plugin Package — Welding Process Package — Output

Statistics; as shown in the figure below:

Function
O System Szt
O Cure
() Channel
() Weld Status
O L pasitaning
© Wutputsiats
(0 Tauch sensing
© relradting
O Malti-tayer
© Btemal PR

© luthorizatin

diWeld Package
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10:31

Number  Run count Open/Close Clear 5 B
Workstation | 0 E-
Workstation 2 0 _
Workstation 3 0 N .
Workstation 4 0 m
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Workstation B 0 m
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UT DEF
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SynG Def M7
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1. After adding the output statistics command to the program, turn the switch on (on for open, off for
closed) for the current workstation. This will record the operational count of the workstation, i.e., the
generated quantity.

2. Clicking the reset button will display a confirmation dialog asking if you want to reset the current
workstation output. Click OK to reset the output.

3. Welding time statistics: Displays the total welding time for all welds (resetting R[930] resets the
counter).

6 Contact Positioning

Function Channel number Reference Flag Incremental P
O Sptmia 1 Close Clost¢
= 2 Close Clost
- 3 Close Clost¢
O thamed 4 Close Clost
e 5 Close Clost
6 Close Clost
S 7 Close Clost
O Dotmutstats 8 Close Clost¢
i 9 Close Clost
10 Close Clost 3: EEE
O key 1 Close Clost | VTN
O Wity 12 Close Clost »s,,eiu :
— J J'I':! Nlana hlnij_l 10:'E - A5
dweld Package 10:31 @

Process parameter description:

Channel number: The channel number ranges from 1 to 1 0. Set the process channel number for
initiating contact-based positioning command calls.

Reference Flag: On/Off. This switch controls the writing of reference position data for channel numbers
in the program. When enabled, the detected position is stored as reference data in the variable. When
disabled, the reference data is protected from writing. (If the reference flag is disabled but the workpiece
moves relative to the reference position, the data will be rewritten after the next positioning cycle,
overwriting the previous reference data. This would invalidate the subsequent program and require
rewriting the trajectory section.)

Incremental positioning: On/Off. When set to On, the system will carry over the offset from the previous
position when starting the next positioning point, reducing excessive deviation to prevent missing the target
position and improving positioning efficiency. When set to Off, the system will strictly follow the initial
positioning point before starting the positioning.

Positioning distance: The distance from the starting point to the tool. Exceeding this distance will

Guangzhou Auctech Automation Technology Ltd 245



#)AUCTECH

Plugin pack

trigger an alarm.

Positioning speed: The rate at which the tool moves from the starting point to the workpiece. A lower
positioning speed results in higher precision.

Auto-return: On/Off. Set to On, the robot will return along the previous path after the probe contacts the
workpiece, based on the auto-return distance and speed. Set to Off, the robot will not return.

Auto-return distance: Set the distance for automatic return. When this distance exceeds the starting
point of the position search, the robot stops moving and stops running.

Automatic return speed: Sets the speed at which the welding wire or nozzle returns after contacting the
workpiece during positioning.
7 Arc Tracking

To configure process parameters: navigate to Main Menu — Plugin Package — Welding Process
Package — Arc Tracking. The Arc Tracking parameter interface (divided into left/right and top/bottom

sections) supports configuration for 10 channels, with tracking channels accessible through Arc Tracking

commands.
FLII'IEtiEIFI Left-right tracking parameter Up and down fracking parameters
Sh Channel number Left-right tracking enable Star | |
O ture 1 Close
Ot 2 Close
3 Close
Sl 4 Close
6 Close
) Dutput stats
it Close TiMan. .5
O Tauch smsing 8 Close UT DEF
© treTrating 9 Close 53"2 ?)EfF A4
10 Close
O Mutt-layer & speed
High AS
4| | > o
() External FRE 100 ¥
9ttt AG
X © Alm
dWeld Package 1031 @

1) Left and right parameter descriptions:
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W S
Function g parameters
e 1able Stari
O bunz Left-right tracking enable Em
i Start track count(L/R) ‘n |
© Weid Statug S —
Current data delay period ‘u |
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O Dutputstats —_
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Touch sensing ‘ | e
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SR . — SynG pef | %
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L
Weld Package 10:31

Left and right tracking enable: A switch to activate left and right arc tracking.

Tracking count for left and right: Arc tracking starts from the 2nd cycle for 120A and 4th cycle for 180A.

Current data delay period: varies by brand and robot communication compensation (Aotai 36,
Megmeet 18).

Left and right compensation coefficients: This parameter defines the coefficient value for amplitude
compensation during deviation compensation (recommended value: 0.08).

Maximum single compensation distance per swing cycle (left/right): The maximum compensation
distance for each swing cycle (recommended: 1mm).

Minimum single compensation distance: The minimum left-right compensation distance per swing
cycle (recommended: 0.01mm).

Total compensation limit for left and right directions: During welding, the cumulative compensation
value after each phase addition (recommended: 500mm).

2) Explanation of Up and Down Parameters:

f
Function ng parameters
Modify
Gt bled Verti
O turs Vertical tracking enabled
S (U/L) Compensation Factor ‘Ilﬂ ‘
() Weld Status S |
(U/1) Max single offset ‘Ilﬂ ‘
O Lpastaning <
{UL) Min single offset oo \
O Dutputstats —
e Total Compensation Limit ‘ﬂﬂ ‘
S ‘ ‘ UT DEF
: Reference current fixed No ¥ UF DEF
(MR . 1 SynG Def | N4
O Hatiayer Tracking refarence current ‘JJ ‘ ——
P, High | A5
y
O Eatzmal PR
O Authorization Clear A6
I © Alm
dweld Package 10:32

Up and Down Tracking Enable: A switch to enable arc tracking for both top and bottom arcs.
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Upper and lower compensation coefficients: This parameter defines the coefficient value for amplitude
compensation during deviation compensation (recommended value: 0.1).

Maximum single compensation range: Maximum left-right compensation distance per swing cycle
(recommended: 0.8mm).

Minimum compensation range for vertical movement: The minimum left-right compensation distance
per swing cycle (recommended: 0.01mm).

Total compensation limit for vertical movement: During welding, the cumulative compensation value
after each phase addition (recommended: 500mm).

Fixed upper and lower reference currents: During welding, the cumulative compensation value is
calculated after each compensation addition (recommended: no).

Reference current for upper and lower tracking: The reference current value for upper and lower
deviation correction.
8 Multi-layer and multi-channel

To access the multi-layer and multi-pass welding parameter settings, navigate through: Main Menu —
Plugin Package — Welding Process Package — Multi-layer and Multi-pass. The interface (as shown below)

consists of two sections: welding angle parameters and process parameters.

Function Weld corner parameters

O Sy ProcessNum | 1+ Num of floors !

o Currentfloor [ 1 v Current num of lanes |2
o e %,

Process parameters
O Channel

weld bead Process parameters Axial Reference

O Wed Status

1 0 0
) L positioning

2 0 0
(O Dutput stats
() Taueh sznsing UT DEF
O et e
© Muiti-layer & Speed

High

() External PR “l | L

100 @
[D il Smawam Dnr“w Pammaﬁws

dWeld Package 10:32

Welding Angle Parameters: Planning of Welding Quantity of Corresponding Weld
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2nd layer,

2nd pass | 1T
2nd layer,1st pass

Root pass

Process ID channel: Process IDs 1-30 are configured to call multi-layer, multi-channel process IDs.

Layers: Set the number of layers for multi-layer, multi-pass welding. The value matches the dropdown
options for the current layer count (e.g., 2 layers in the image above).

Current layer: Select a specific layer from the dropdown to edit (generated automatically based on the
total number of layers).

Number of current weld passes: The number of weld passes for the current layer (as shown in the
figure above. If the current layer number is set to 1, the number of passes is set to 1; if the current layer
number is set to 2, the number of passes is set to 2).

Process parameters: specific values for each welding procedure.

Weld track: The sequence number of the previous layer.

Process parameter: Sets the welding process channel number to be used during welding.

Axis reference: The fixed number is currently set to 8

Swing: Set whether to swing during welding this seam.

Swing welding channel: Specifies the channel number for this weld seam during welding.

Multilayer Multichannel Switch: Set to enable the current parameters, otherwise they are disabled.

Direction reversal: Whether to weld from the arc closing point back to the arc starting point or from the
arc closing point to the arc starting point after the current arc closes.

Start/End Point Offset: Based on the teaching point trajectory, the overall trajectory is offset in the

forward or backward direction, with welding direction as positive and the opposite as negative.
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Teaching
Trajectory

Offset Distance Offset Trajectory

Left/Right offset: Adjusts the trajectory left or right based on the teaching point path, as shown in the
figure below. (Different weld types require different algorithm coordinate systems).
Vertical offset: Adjusts the trajectory vertically relative to the teaching point path. Refer to the figure

below (different weld types require corresponding algorithm coordinate systems).

UpP
P1
~~FRONT (orpARM
\ P1
LEFT~] I

RODXIEN

Guangzhou Auctech Automation Technology Ltd 250



#)AUCTECH

Plugin pack

shift a single point simultaneously.)

up-down +5mm

For example, in the fillet weld shown below, the translational offsets for the target positions of the three weld passes are
set relative to the first taught point. Example: left-right offset of the weld seam = +5 mm, up-down offset of the weld
seam = +5 mm. (Offsets along the front-back, up-down, and left-right directions of the weld seam can be combined to

@ Teaching point
7} The sceond target point

/\ The third target point

lefe-right +5mm

CHPX0 NS

Front/Back/Lateral Tilt Angle: The welding torch angle is a critical factor in welding conditions, which is

a function that adjusts the torch angle through numerical settings. Click the "Parameter Modification" button

to set the process parameters for each layer and pass (as shown in Figure 14-30). After setting, the welding

process for that pass will use the specified parameters.

Modify
Process parameters ‘ 1 v ‘ hxial Reference ‘ |
Does it swing ‘ No v ‘

Multi-layer switch ‘ Yes v ‘ Direction reversal ‘ No v
First line indent ‘A ‘ mm Hanging indent yl 2 |
Left and right shift ‘i 3 ‘ mm Vertical offset yl 4 |

Tilt Front and back ‘A 4 n Tilt left and right ’1 3 V

Cancle “
MWeld Package 10:32

Click the "Copy Parameters" button to copy the selected track parameters to the target track (as shown

in the figure).

Channel Copy

Current channel number |

Target Channel Number

Cancle

Click the Save button to save the modified weld angle parameters.

9 External Procedures
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operating steps

1. In the main menu, select Plugin Package — Welding Process Package — External Program.

2. Click the cursor to select any workstation number, then click the "Configure" button. (There are 10

workstation numbers in total, and you can configure 10 external programs simultaneously)

3. The program selection interface will pop up. Click to select the external program to run.

3. Click OK to complete the external program configuration.

5. Click Save on the toolbar to complete the external program configuration.

After configuring the input/output and program, the MAIN.PRG
main program will automatically execute when switching to external
mode. The system will display the program for Station 1 if no
program is running. Upon startup, the current program will be
shown. If an error message appears stating External operation
failed. The robot is not at the reference point. Switch to teaching
mode and move the robot to the reference point!, you must
configure the reference point and move the robot to the reference
point in the menu — Function Configuration — Run Configuration
— Program Run Configuration.

Note: When configuring workstation programs, you cannot set

up a program file named MAIN.PRG.

Function

2 Sstem Set-
nnnnnn

D Lpwiioning

© biznalfRl

Number

Station1
Station2
Station3
Station4
Station5
Station6
Station7
Station8
Station9
Station10

PRG name Operation

RA PRG

WELDING.PRG

10 Authorization

explain

The welding process system requires separate authorization
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Function
O St
O bure
O tma
O Waid Status
O Lyustoring
O butgutstats
O Touhsmsng
O ireTracing
O Wiy
O EternalPRE.

© duthrizton

diWeld Package

Registration Information: First, insert the USB drive. To register, you
need to obtain the SN first. The SN information is stored in the USB drive
root directary at /udisk/XX-KX-XX-XX-XXsn_threesolder.txt. Send this file
to our company for registration. After receiving the registration file (XX-
XX-XX-XX-XXgenThreeArcAuthcode). copy it to the root directory of the
UISB drive, then click register in the software's registration interface.

Remaining time (hours): | 2431
SN: | 0O-E0-BC-68-80-CC
Pracess package version: | HSTP-WELDPACKAGE-260122-0

--

10:32

Figure 14-32 Authorization Function

operating steps :

(1) In the main menu, select Plugin Package — Welding Process Package — Authorization.

(2) Insert the USB drive and click to

retrieve the serial

A file named

XX-XX-XX-XX-XX-XXsn_threesolder will be generated on the drive. Send this file to our company for

registration, where XX represents the system SN.

(3) Transfer the registration file XX-XX-XX-XX-XX-XXgenThreeArcAuthcode to a USB drive, insert it,

and click Register to complete the process.

5.1.3.2 Introduction to welding button function

1. Collision Resolution: When a robot collides, press the corresponding A1 "-" key to activate the

collision resolution switch. The collision signal is then cleared, and the robot has 15 seconds to move away

from the collision point. If the robot fails to move within this time, the switch will automatically close. To

continue moving the robot, press the switch again. If the robot completes its movement within the time limit,

press the A1 "-" key to deactivate the collision resolution.

2. Welding Switch: This is the main control switch for welding. It only activates in automatic mode and

is disabled in teaching mode. Turning it off disables welding-related functions. To activate, press the A1 "+"

key; to deactivate, press the A1 "+" key again.

3. Gas inspection: Press the A2 "-" key to open the gas valve. Press the "-" key again to close the gas

valve.
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4. Filament Feeding Control: Press the A3 "+" button under the physical button to initiate forward
filament feeding. Press and hold for a set duration to enable forward intermittent feeding, while pressing
and releasing for a set duration activates forward continuous feeding. Both modes will stop feeding upon
release. Press the A3 "-" button for reverse filament feeding. Press and hold for a set duration to activate
reverse intermittent feeding, while pressing and releasing for a set duration enables reverse continuous
feeding. Both modes will stop feeding upon release. The duration can be configured in the process package
system.

5. The A4" button is the joint insertion command key. Pressing it activates the joint insertion command,
which takes effect when the program starts editing.

6. The A4 "+" button is for inserting a straight-line command. Pressing it activates the command, which
takes effect when the program starts editing.

7. The A5" button is used to insert an arc command. Pressing it activates the command, which takes
effect when the program starts editing.

8. During arc welding, press the A6 "button to insert the arc initiation command. The system will
activate the default channel number configured in the process packages welding channel. For laser welding,
press the A6" button to insert the laser beam activation command. The system will activate the default
channel number set in the process packages laser channel. The program becomes effective when the
combination key is pressed during editing.

9. The A6 "+" button inserts a closing arc command. When pressed, it activates the closing arc channel
(the default channel number in the welding process package). For laser welding, the A6 "+" button inserts a
closing light command, activating the closing light channel (the default channel number in the laser process

package). Pressing the combination key button during program editing activates these commands.
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5.1.4 Torque sensor process package

Torque Sensor Calibration & Vendor
Load No.: 0 v ‘ Enter Ident
TCP/Torque
Fx: -0.002 ‘ Tx: | -0.001 ‘
Fy:|0.022 ‘ Ty: | -0.001 ‘
Fz:|0.008 ‘ Tz: | 0.0 ‘
3 g T ™an.
Sensor Data Calibration UT DEF
UF DEF
SynG DEF '
Note: & Dyn
1. Recalibrate after end-effector load changes Load 0
2. If no TCP torque displayed, perform [Calibration] for this load number.
3, Re-enable drag switch after switching load number to confirm safety. 100 ¥
4. Ensure process package and system load numbers match during dragging! =
5. Do not touch robot during calibration!
& ») .
4 Torque Sensor (@)user vendor logged in successfully! 14:15 m

This process package is only applicable to version V1.6.11 and the robot configuration is dedicated to
robots, and dynamic identification also needs to be done. The sensor needs to be connected correctly (the
determination method is CA input?) The group[0].forceoriginal directive returns a value. For the newly
adapted sensor, the sensor switch in the parameter file needs to be turned on. Enter CA as
group[0].dynsensor.sensoren =1 and save var.saveGp(0,"dynsensor"). Newly adapted sensors, changes in
sensor installation methods, and alterations in terminal loads all require calibration. After calibration,

calibration needs to be performed each time the power is turned on.

5.1.4.1 Sensor calibration

Sensor calibration and calibration process
1. Switch the tool artifact number on the right side of the teaching device to the default.

2. Switch the load number on the right side of the teaching device to no-load, and select the load num

ber that needs to be calibrated for the process package.

3. Ensure that the load number of the calibration interface is consistent with the expected selected load

number;
4. Set the motion range of each axis;
5. Click "Trial Run";

6. Click "Start Recognition". At this point, the robot is running a program. You need to wait for the pro
gram to finish.

7. Click "Back";
8. Click "Calibration";

9. Sensor calibration and verification have been completed.
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Torque Sensor Calibration

I.oadhly a

TCP/Torque

m,\

Fx: | -0.002 Tx: | -0.001

Fy: | 0.022 Ty: | -0.001

Fz: | 0.008 Tz: | 0.0

Sensor Data Calibration

er Vendor logged in successfully!

T Man.

UT DEF
UF DEF
SynG DEF

= Dyn
Load 0

100 ¥

Torque Sensor Calibration

Load No.: 0

Axis Negative Range Position

J3 Axis ‘ 164 177.095

J4 Axis -20 -3.194
J5 Axis 55 83.192

J6AXis | | 2 -3.506

Positive Range

200

20

95

20

T Man.

© Testrun trajectory may be unsafe. Confirm robot arm range!

Test RU\ Return to Start

Notice
1. Robot moves at high speed during [Start Identification
caution!

s on range: larger range, smaller error.

avoid collisions. Operate v
2, Load result accuracy depen

'f{:i' Torque Sensor 5°'ster Vendor logged in successfully!

UT DEF
UF DEF
SynG DEF

Start Identification

& Dyn
Load 0

fore starting, click [Test Run] to verify execution environment and

100 ¥

The first page of the process package displays the current load number, the external force value of the

sensor based on the current calibration parameters, calibration and calibration buttons. The calibration

button is used to calibrate the sensor that has already been set to zero drift (Note: The sensor needs to be

calibrated each time the power is turned on and the machine is restarted). The calibration button is used

when the sensor has not been calibrated, when the sensor installation method or the terminal load changes.

In these cases, the sensor needs to be recalibrated. The calibration parameters are bound to the load

number and automatically saved. During the calibration of the sensor, the load parameters will be identified

simultaneously, and users do not need to re-identify the load separately.

Guangzhou Auctech Automation Technology Ltd

256



#)AucTecH

Plugin pack

5.1.4.2 Pick up calibration

In the menu, select the plugin package — Torque Sensor Calibration — Calibration Instructions:
1. Recalibration is required after the terminal load changes.

2. If there is no display of the TCP torque at the end, it indicates that the "calibration" has not been p

erformed under this number. Please perform the "calibration" operation.

3. After switching the load number, the drag switch must be turned on again to confirm the safety of th
e drag.

4. During the dragging process, please ensure that the load numbers of the process package and the s
ystem are consistent!

5. Please do not touch the robot during the calibration process!

libration
Torque Sensor Calibration
e | o -]
Load No.: 0 v Enter ident
TCP[Tarque
TCP[Torque
r:::-o.nu
Fx; | 0.002 T | 0001 Data Calibration
Fy:| 0.012
Fy: | 0.022 Ty: | -0.001 1 =
= {-7.941, -19.593, -6.009, -0.526, 0.
Fz: -0009 343, 0.751}
Fz. | 0.008 Tz |00 1
— T Man,
Sensor Data Calibration - SROEF
UF DEF
SymG DEF
Hote: ~ Dyn
1. Recalibrate atter end-effector losd changes. Load 0
2.1h o TCPtorgie displayod, perform [Calbratian] for this Inad numbat.
. 3, Re-enable drag switch after switching load number ts confirm safety.
£ ten 4 Ensure . and system dragging!
5. Do not teuch rebet during calibrationt
Wser vend e 2 Torque Sensc iuser Vendor logged insuccesshullyl 116

5.1.4.3 Drag the teaching settings

In the main menu, select Function Configuration — Collaboration Security Settings

Operation steps: As shown in the illustration

m al _—
=3

Func Config Controller functional config

System Functions Commission

P —_—
o L o-{ X5 é Func Config $
Run Config Area Config App Function System Vars Ctr| Comm = | CRE610
STOP
Info Show
Dynamics “
- _ i Help Manual Fll  dle |
1B g (@) % & .
Install Pose Friction Load Config Co-Safety Drag Teach T
= Man.

g UT DEF

UF DEF

Dynamics SynG DEF
& Dyn
Teach Pendant Config " . Load 0
Background
= E— - 3 A
(] . N £ 8
TP Network TP Basics Key Combo User Config u
MenuBar 'of‘Userendorlagged in successfully! 14:17
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curr. le] Collision Sensitivity Threshgid Update ‘ Drag Teaching
Joint Angle Info
Drag Teaching ] el
an | 1735
2 83151 | DragForce Current = Sensor <€=sermor Calib 2Precise -
i) | 17708 .
DragMode  Joint  Cartesi Drag DOF Drag XYZ Drag RZYX = Custom
“ | 3194 & tesianfe, 8 1 [ Custom
"SR G~ ' — g [
B | s oN| x| oN|v| lon|z| 30N [Rx| Jom|ry| lom|re]
J6 ] 359
Drag Compliance
Cartesian Info = e T
X 698.738 mm Man.
V- -
¥ 103737 mm UT DEF
UF DEF
z 511.058 mm Zi=— = SynG DEF
A 174318 deg I i # Dyn
Load 0
B 2.65 deg
RY — -
c -176.67 deg it 100 L
rz| — + Modify
3D View
& co-safety (@)User Vendor logged in successfully! 1417 gl
—

5.1.5 Drag the button

Two modes of dragging:

Flexible drag: Press and hold the flexible drag button for a long time without releasing it to drag the ro
bot

Precise drag: Long press the flexible drag button without releasing it. Press the precise drag button onc

e to switch to precise drag

S

Coarse Drag Button

ine Drag Button
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5.1.6 Quick programming key

Trajectory

©S

There are eight buttons in total. The mapping to Dl is as follows:

Function declaration Corresponding DI signals
Arc start: Start welding D12
Arc stop: Stop welding D13
Swing: Swing welding D14
Multi-layer welding D15
Joint: Joint trajectory D16
Line: Line trajectory D17
Arc/Arc trajectory D18
New Pr./Exit: New program/Exit program D19

When the teaching device is switched to manual mode, that is, T1 or T2 mode, the program editing
interface is opened.

1. Press the "Arc Start" button. The DI12 signal will be connected. If the rising edge of DI12 is detected,
insert the "Arc Start" command.

2. Press the "Arc Stop" button. The DI13 signal will be connected. If the rising edge of DI13 is detected,

insert the "Arc End" command.
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3. Press the "Swing" button, and the DI14 signal will be connected. At this point, when the "Arc Start"
button is pressed again, the "Swing Welding Start" command and the "Arc Start" command will be inserted
simultaneously.

4. "Multi-layer" button: When the " Multi-Layer" button is pressed and the rising edge of DI15 is detected,
then press the start "Arc Start” button. When the rising edge of DI12 is detected, "Multi-layer Multi-channel
Start" will be inserted into the teaching device. When the "Multilayer" button is pressed and the rising edge of
DI15 is detected, then press the start "JS/ End" button. When the rising edge of DI13 is detected, "Multilayer
Multi-channel End" is inserted into the teaching device. When the "Multilayer" button is pressed and the rising
edge of DI15 is detected, then press the "J/ Joint" button again and the rising edge of DI16 is detected. Insert
the "Joint" command with the "MP" attribute into the teaching device, which is the point position with multiple
layers and multiple offsets: "Joint P[0] MP", the rest of the straight line and arc commands are used in the
same way when combined with this key.

5. Press the "Joint" button. The DI16 signal will be connected. If the rising edge of DI16 is detected, insert
the "Joint" command and record the current robot position.

6. Press the "Line" button to connect the DI17 signal. If the rising edge of DI17 is detected, insert the
"straight Line" command and record the current robot position.

7. Press the "Arc" button to connect the DI18 signal. If the rising edge of DI18 is detected, insert the "Arc"
command and record the current robot position.

8. As long as the robot is not in the "running" state, press and hold the "New Pr./Exit" button for more than

3 seconds. The teaching device will create a new program and enter the editing state.
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6 Communications

6.1 MODBUS communication

Modbus is a general-purpose serial communication protocol that works in a master-slave mode. There is
only one master device in the whole network, and the other devices are slaves. The master is responsible for
initializing the system communication settings and sending information to the slaves, who receive the
information and respond to the master's query or make response actions according to the master's message.
When the master does not send a request, the slave will not send out data by itself, and there is no direct
communication between the slave and the slave.

Modbus supports two kinds of data transmission rules for serial port (RS485) and Ethernet port, i.e.
Modbus RTU and Modbus TCP/IP.

In Modbus TCP mode, the master, also known as Client, takes the initiative to connect to the slave; the
slave, also known as Server, usually opens a port and waits for the client (master) to connect. Standard
Modbus TCP uses port 502 by default.

When using Modbus RTU, you have to set the serial communication parameters (serial port number, baud
rate, parity, etc.), and all devices on a Modbus network must select the same transmission mode and serial
port parameters.

In versions after V1.6.11. For the Modbus communication function, the robot arm can be both master and
slave at the same time, and they do not affect each other. This is because the memory opened by the master
and slave functions are independent of each other and can run simultaneously.

When the robot acts as a master, it uses the protocol-less generic Modbus function. The user calls the
relevant Modbus function commands inside the program to perform communication and read/write operations
on the slave data (sensors).

When the robot arm acts as a slave (server), the system provides Modbus slave control protocol for
communication. Modbus slave control protocol is a kind of pre-defined control protocol within the robotic arm
controller system, and each register has a clear meaning. The user writes the relevant values into the registers
to control the robot arm to perform the corresponding operations. To use the Modbus slave control protocol,
you need to enable the Modbus server function switch on the demonstrator/workstation software interface, and

then wait for the host computer to connect to establish communication.
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ModbusCmd slave control protocol function only supports ModbusTCP. If the end-user's device is a serial
port, it must use the gateway to transfer.
The configuration operation and register data protocol of ModbusCmd Slave Control Protocol function are

described in the following sections.

6.2 MODBUS master

When the robotic arm is a modbus master, the communication can be realized in the background program.

The program example is as follows
<program>
LBL[O]
R[0]= OPEN_MODBUS_TCP(1,"10.10.56.112",502,0) 'establish
IF R[0]=-1 THEN

THROW "MODBUSClIient 1 was successfully created, but the connection to slave 1 failed! Reconnect slave
1 when reading or writing registers*
LEVEL=WARNING

END IF

LBL[1]

et Programming operation that writes the parameters R,DO,DI of the robot arm to the slave
Station***+ kb kKR kKRR KRR KRR KR KRR KRR KRR KRR KRR KRR R KRR KRR R KRR KRR IR
'Write the DO value of the robot arm to the coil of slave 1.

R[0] = WRITE_MDB_COILSTATUS(1,0,3,DO[0]) 'Robotic arm DO[0~2] --> Coil COIL[0~2] of the slave
station

'Write the R value of the robot arm to the coil of slave 1. Write the R register value to the Boolean coil and the
result is “1 if not 0”.

R[1]=3.2

R[2]=0

R[3]=-1

R[0]= WRITE_MDB_COILSTATUS(1,0,3,R[1]) 'Robotic arm R[1~3]--> Coil COIL[0~2] of slave,

COIL[0]=1,COIL[1]=0,COIL[2]=1 of slave
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'Write the DI value of the robot arm to the coil of slave 1.

'Because in general there is no such need scenario. If you really need it, you can assign DI to R hosting first,
and then write it.

R[1]=DI[0]

R[2]=DI[1]

R[3]=DlI[2]

R[0]= WRITE_MDB_COILSTATUS(1,0,3,R[1]) 'Robotic arm DI[0~2] --> Robotic arm R[1~3]--> Coil

COIL[0~2] of slave station

'Write the value of the R register of the robot arm to the save register of slave 1,DATATYPE=0 means that the
input register of the slave is 16-bit INT type.

R[5]=5

R[6]=6

R[7]=7

R[0]= WRITE_MDB_HOLDREG(1,0,3,R[5],0) 'Robotic arm R[5~7]--> Coil HOLD_REG[0~2] of slave

station

=rxxxtQperation of reading register data from a slave station into the robotic arm system**********

"The value of 10 coils starting from 0 will be read from slave 1 and saved in the R,DO,VDI of the robot arm; the
user can choose any one of the saving methods

R[0]= READ_MDB_COILSTATUS(1,0,10,R[10]) 'Coil COIL[0~9] of slave --> R[10~19] of robot arm

R[0]= READ_MDB_COILSTATUS(1,0,10,DO[10]) 'Coil COIL[0~9] of slave --> DO[10~19] of robot arm

R[0]= READ_MDB_COILSTATUS(1,0,10,VDI[33])  'Read PLC's COIL[0~9]--> Save in VDI[33~42]

'Read the value of slave 1, 10 discrete input coils from 0, and save it in the R,DO,VDI of the robot arm.

R[0]= READ_MDB_INPUTSTATUS(1,0,10,R[20]) 'Discrete input InputStaus[0~9] from slave 1 --> R[20~19]
from robotic arm

R[0]= READ_MDB_INPUTSTATUS(1,0,10,D0O[20]) 'Discrete input InputStaus[0~9] from Slave 1 -->

DO[20~29] of robotic arm
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'Reads the values of 3 input registers from slave 1, starting from 10, and saves them in the robot arm's R.
DATATYPE=0 means that the slave's input registers are 16-bit INT types.

R[0]= READ_MDB_INPUTREG(1,10,3,R[30],0) 'Slave 1 input register INPUT_REG[10~12] --> R[30~32]
of robot arm

'Read the value of slave 1, starting from 10,5 save registers, saved in R of the robot arm.

R[0]= READ_MDB_HOLDREG(1,10,5,R[40],0) 'Save register of slave 1 HOLD_REG[10~14] --> R[40~44]
of robotic arm

WAIT TIME=10 'Delay 10ms

GOTO LBL[1]

R[0]= CLOSE_MODBUS_TCP(1) 'Close the connection between the robot arm and slave 1

<end>
6.3 MODBUS slave
6.3.1 Configuration interface

When the robot acts as a slave (server) and needs to communicate using the Modbus slave control
protocol, you need to enable this function on the demonstrator/workstation software interface first.

Path of Oscillator Software Interface: Main Menu - [Communication] - [MODBUS Configuration].

» Modbus Comm & Vendor

Mode:\‘ TCP ',| Ctrl Cfg:\‘_ Server V_\

Curr

Controller IP: | i . 1 | Port: | 502 v |

Var

Extended Properties

O DataResponse Timeout:[IB_Z\s Type:[ INT ¥ | SlaveID:l. :| Endian:[ CDAB ¥ |
Type Start Index Start Address Count
Read Cails % | [ o
Write Coils

¥YUT DEF
UF DEF
SynG DEF

0

|
250 |
|
| 0

\_ ] )
\. o ) | _|
Read Input Registers \ \ | |
\f ) | '

Write Multiple Registers

= Dyn

No Load
Comm Link: OFF Conn Status: =

Config Hint

= Modbusy3.a 'O'U«;er\.’endor logged in successfully! 15:40& @

There are five configuration items on the configuration screen:
(1) Modbus server function switch. Used to turn on and off the Modbus communication function.
(2) Port Settings. Used to configure the communication port. The default value is 507.Setting the port does not

allow conflicts with other ports that use the TCP/IP function.
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(3) Slave ID number. Used to configure the slave ID (SlavelD) of the robot arm. The default value is 1. Take
communication with Siemens PLC as an example, if the PLC writer does not set the slave address of the
function block, Siemens PLC may use the broadcast form, so the value of SlavelD must be set to 255. (If
communication fails and the alarm slave address is incorrect, you can use the debugging assistant of your
computer to connect with the PLC, check the actual message sent by the PLC to determine the actual slave id
number, and then fill in the place.)

(4) High-Low Bit. Used to configure the high and low bit order of a 32-bit single precision floating point data
consisting of two 16-bit Modbus registers.

(5) Data update cycle. Used to regulate how fast or slow the system data is synchronized. The default value is 50
in ms. the smaller the update period value, the faster the data update, but the greater the CPU performance

burden on the controller.

6.3.2 Protocol instructions

6.3.2.1 Coil Status register coilStatus
The CoilStatus register is readable and writable. Function codes: 0x01, 0x05, OxOf.
Its data protocol is shown in Table 3-1.

Table 2-1 Coil status register data protocol

CoilStatus
Data Type
Address element note
(10 scale)
0 Bit DOI[0] Output 1O
1 Bit DO[1]
2 Bit DO[2]
3 Bit DO[3]
Bit
63 Bit DOI[63]
The value of the VDI variable, i.e.
64 Bit VDI[0] the value of the virtual input IO. If
users need to load or run the
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program in external mode, they
must first configure the 10s in the
Run Configuration interface on
the software interface of the
Teachers/Workstations, and bind
the 10s to the
externally-controlled signals
(here, it should be noted that the
bound signals need to be virtual
signals, i.e., the bound signals
are those that are displayed as
VIRTUAL on the Digital
Input/Output interface). After the
signal binding is completed, the
state of the program can be
controlled by writing the value of

VDI[x] through ModbusCmd.

65 Bit VDI[2]
Bit

96 Bit VDI[32]
Bit

127 Bit VDI[63]

6.3.2.2 Discrete Input inputStatus
Discrete Input (InputStatus) read-only. Function code: 0x02.

Its data protocol is shown in Table 3-2.
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Table 2-2 Discrete Input Data Protocol

InputStatus
Address data type content notes

(decimal system)

0 Bit DI[0] Real input 10 status
1 Bit DI[1]
2 Bit DI[2]
Bit
63 Bit DI[63]

6.3.2.3 Input register inputReg
The InputReg is read-only. Function code: 0x04.
Its data protocol is shown in Table 3-3.

Table 2-3 Input Register Data Protocols

InputStatus
Address data type content notes

(decimal system)

0: No alarm

—_

: Emergency stop alarm

2: Servo alarm

3: Forward over acceleration
1 byte Alarm status
4. Axis reaches limit

5: Forward looking over limit

6: Position unreachable

7. Other alarms

0: Not enabled

2 byte Enable state 1: Enabled
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0: None
1: Manual T1 mode
The current operating
3 byte 2: Manual T2 mode
mode of the robot
3: Automatic mode
4: External mode
4 byte Tool number currently Default: -1 to 15
called
5 byte Tool number currently Default: -1 to 15
called
0: None
1: Axis coordinate system
The coordinate system of | 2: World coordinate system
6 byte the current robot's point | 3: Base coordinate system
motion 4: Workpiece coordinate system
(user coordinate system)
5: Tool coordinate system
(Double J1 Low position
7 Current joint position value
Word) coordinates
Floating J1 Coordinate high
° Point Data position
(Double J2 Low position
° Word) coordinates
Floating J2 Coordinate high
10 Point Data position
(Double J3 Low position
" Word) coordinates
Floating J3 Coordinate high
12 Point Data position
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(Double J4 Low position
13
Word) coordinates
Floating J4 Coordinate high
14
Point Data position
(Double J5 Low position
15
Word) coordinates
Floating J5 Coordinate high
16
Point Data position
(Double J6 Low position
17
Word) coordinates
Floating J6 Coordinate high
18
Point Data position
(Double E1 Low position
19
Word) coordinates
Floating E1 Coordinate high
20
Point Data position
(Double E2 Low position
21
Word) coordinates
Floating E2 Coordinate high
22
Point Data position
(Double E3 Low position
23
Word) coordinates
Floating E3 Coordinate high
24
Point Data position
(Double The Cartesian coordinate
Word) X Low position position value of the robot in the
25
Floating coordinates current tool/workpiece coordinate
Point Data system
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X Coordinate high
26
position
(Double Y Low position
27
Word) coordinates
Floating Y Coordinate high
28
Point Data position
(Double Z Low position
29
Word) coordinates
Floating Z Coordinate high
30 .
Point Data position
(Double A Low position
31
Word) coordinates
Floating A Coordinate high
32 .
Point Data position
(Double B Low position
33
Word) coordinates
Floating B Coordinate high
34 .
Point Data position
(Double CLow position
35
Word) coordinates
Floating C Coordinate high
36 .
Point Data position
(Double E1 Low position
37
Word) coordinates
Floating E1 Coordinate high
38 .
Point Data position
(Double E2 Low position
39
Word) coordinates
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Floating E2 Coordinate high
40
Point Data position
(Double E3 Low position
+ Word) coordinates
Floating E3 Coordinate high
42
Point Data position
43 (Double J1 Low joint velocity Current actual joint velocity value
Word)
44 Floating J1 High joint velocity
Point Data
45 (Double J2 Low joint velocity
Word)
46 Floating J2 High joint velocity
Point Data
47 (Double J3 Low joint velocity
Word)
48 Floating J3 High joint velocity
Point Data
49 (Double J4 Low joint velocity
Word)
50 Floating J4 High joint velocity
Point Data
51 (Double J5 Low joint velocity
Word)
52 Floating J5 High joint velocity
Point Data
53 (Double J6 Low joint velocity
54 Word) J6 High joint velocity
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Floating
Point Data
55 (Double E1 Low joint velocity
Word)
56 Floating E1 High joint velocity
Point Data
57 (Double E2 Low joint velocity
Word)
58 Floating E2 High joint velocity
Point Data
59 (Double E3 Low joint velocity
Word)
60 Floating E3 High joint velocity
Point Data
(Double J1 The actual current Actual value of current joint
o Word) value of the jointis low | current
Floating J1High actual joint
62
Point Data current value
(Double J2 The actual current
% Word) value of the joint is low
Floating J2 High actual joint
64
Point Data current value
(Double J3 The actual current
% Word) value of the joint is low
Floating J3 High actual joint
66
Point Data current value
(Double J4The actual current
o Word) value of the joint is low
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Floating J4 High actual joint
° Point Data current value
(Double J5 The actual current
> Word) value of the joint is low
Floating J5 High actual joint
" Point Data current value
(Double J6 The actual current
" Word) value of the joint is low
Floating J6 High actual joint
" Point Data current value
(Double E1 The actual current
" Word) value of the joint is low
Floating E1 High actual joint
74
Point Data current value
(Double E2 The actual current
" Word) value of the joint is low
Floating E2 High actual joint
" Point Data current value
(Double E3 The actual current
" Word) value of the joint is low
Floating E3 High actual joint
" Point Data current value
79 (Double
Word) Current end TCP
The synthesis speed of XYZ
80 Floating movement speed
Point Data
81 (Double Current end TCP
The synthesis speed of ABC
82 Word) movement speed
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status

Floating
Point Data
0: Initial value
1: Not enabled
Motion status of robot
83 byte 2: Stop in progress
axis group
3: During exercise
4: Alarm
0: None
1: Not loaded
Robot motion program | 2: Already loaded, in preparation
84 byte

3: Running
4: Pause in progress

5: Error occurred

6.3.2.4 Hold register

Hold registers are readable and writable. Function codes: 0x03, 0x06, 0x10.

The data protocol is shown in Table 3-4

Table 2-4 Maintain Register Data Protocol

HoldReg
Address data type content notes
(10 scale)
0 Bit Clear alarm Rising edge trigger
0: Disconnect Enable
1 Bit Enable switch
1: Up enable
0: None
1: Manual T1 mode
2 Bit Operation mode setting | 2: Manual T2 mode
3: Automatic mode
4: External mode
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Robot manual operation | 1to 100 (unit:%)
3 Bit
speed

Robot automatic running | 1 to 100 (unit:%)
4 Bit
speed

0: None

1: Axis coordinate system
2: World coordinate system
Point motion coordinate
5 Bit 3: Base coordinate system
system setting
4: Workpiece coordinate system
(user coordinate system)

5: Tool coordinate system

0: Stop jogging

1: J1 (X) axis jog forward
2: J1 (X) axis jog in reverse
direction

3: J2 (Y) axis jog forward
4: J2 (Y) axis jog reverse
5: J3 (Z) axis point motion
positive direction

Perform jog based on the
6: J3 (Z) axis point motion
6 Bit currently set coordinate
reverse
system
7: J4 (A) axis jog forward

8: J4 (A) axis jog in reverse
direction

9: J5 (B) axis jog forward

10: J5 (B) axis jog in reverse
direction

11: J6 (C) axis jog forward

12: J6 (C) axis jog reverse
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13: E1 external axis jog forward
14: E1 External axis jog reverse
15: E2 external axis jog forward
16: E2 External Axis Point
Movement Reverse

17: E3 external axis jog forward
18: E3 External Axis Point

Movement Reverse

0: No operation
1: Select tool coordinate -1

(default)
Tool coordinate system
7 2: Select tool coordinate 0
number setting
3: Select tool coordinate 1

17: Select tool coordinates 15

0: No operation
1: Select Workpiece

Coordinate-1 (default)
Setting of workpiece
2: Select workpiece coordinate 0
8 coordinate system
3: Select workpiece coordinate 1
number

17: Select workpiece coordinates

15

0: No operation
Retrieve the current joint
1: Retrieve joint coordinate
9 Bit position and save it to the
values and store them in JR [0]
specified JR [x] register
2: Retrieve joint coordinate
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values and store them in JR [1]
1000: Obtain joint coordinate
values and store them in JR
[999]
0: No operation
1: Retrieve Cartesian coordinate
values and store them in LR [0]
Retrieve the current
2: Retrieve Cartesian coordinate
Cartesian position and
10 Bit values and store them in LR [1]
save it to the specified
LR [x] register
1000: Obtain Cartesian
coordinate values and store them
in LR [999]
0: No operation
1: Joint motion to point JR [0]
Joint motion to point, joint
2: Joint motion to point JR [1]
11 Bit motion to designated JR
[x] register
1000: Joint motion to point JR
[999]
0: No operation
Straight line motion to | 1: Linear motion to point LR [0]
point, straight line motion | 2: Linear motion to point LR [1]
12 Bit
to designated LR [x]
register 1000: Linear motion to point LR
[999]
The index of the R | The index number of the
13 Bit register used by the | program mapping register. For
program configuration | example, if it is R [10], fill in 10
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module in the running | here
configuration function
The value of the R | The value of the program
register used by the | mapping register. For example, if
14 Bit program configuration | R [10] is configured, when 1
module in the running | needs to be written into R [10], fill
configuration function in 1 here
15 Bit reserve
16 Bit reserve
17 Bit reserve
18 Bit reserve
19 Bit reserve
20 Bit reserve
21 byte (Double Word) Floating R[0] data-low
22 byte Point Data R[0] data-high
23 byte (Double Word) Floating R[1] data-low
24 byte Point Data R[1] data-high
byte (Double Word) Floating R[...] data-low
byte Point Data R[...] data-high
59 byte (Double Word) Floating R[19] data-low
60 byte Point Data R[19] data-high
61 byte R[20](Only supports read and
16 bit unsigned shaping write within the range of
0-65535)
62 byte R[21](Only supports read and
16 bit unsigned shaping write within the range of
0-65535)
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63 byte R[22](Only supports read and
16 bit unsigned shaping write within the range of

0-65535)

byte R[...](Only supports read and
16 bit unsigned shaping write within the range of

0-65535)

120 byte R[79](Only supports read and
16 bit unsigned shaping write within the range of

0-65535)

0o -

The robot arm can be master and slave at the same time.
Compatibilitylnstructions: Since V1.6.11 version, we recommend users to use
the way of programming instruction, modbus communication process package

is supported in low version.

6.4 SOCKET communication

Socket communication can be implemented in the background program. The robotic arm can be used as a

client or a server, and when used as a server it can be realized as a pair of multiple clients.
6.4.1 SOCKET single client

When the robotic arm is a socket client, the communication can be implemented in the background
program. The program example is as follows:
<program>
R[0]=-1
R[0]=OPENSOCKET OPTIONS=0 HANDLE=1 ' Create a socket with a client handle of 1.
IF R[0]<>0 THEN
THROW "Failed to create client! " LEVEL=WARNING
GOTO LBL[100] 'The communication operation is terminated and program execution is completed.

END IF

Guangzhou Auctech Automation Technology Ltd 279



Communications

@) AUCTECH

LBL[2]

R[0] = CONNECT(1,"10.10.56.112",30000) 'Connecting to Visual, IP: 10.10.56.112 ,port number is 30000.
do not set the timeout time

IF R[0]<>0 THEN ' The connection was unsuccessful, probably because the visualization host server is not
yet open

WAIT TIME=3000 ' Delay 3s, then reconnect

GOTO LBL[2] 'Reconnecting the visualization host computer

END IF

SOCKETMONITOR(1,2) 'Setting up to throw only warnings after disconnection, PRG does not stop

R[1]=ISHANDLEOPEN(1)

WHILE R[1]=1
R[2]= BRECBUFEMPTY(1) ' Determine if there is data in the receive buffer
IF R[2]=1 THEN ' The RECEIVE function is called only when there is data in the cache.
RECEIVE(1,SR[0]) ' Receive the data sent by the vision and save it in SR[0].
END IF
IF SR[0]<>"" THEN "Visual send T1,1.123,2.0,3.0, string; cut to SR[1]=T1 SR[2]=1.123 SR[3]=2.0
SR[4]=3.0
R[0] = FINDSTR(SRI[0],",") ' SR[0]=T1,1.123,2.0,3.0 R[0]=3
SR[1]= SUBSTR(SR[0],0,R[0]-1) "Intercept T1 on the left, SR[1] = T1
SR[0]= SUBSTR(SRI[0],R[0]+1) " Intercept the right part of the string, after the interception

SR[0]=1.123,2.0,3.0
R[0] = FINDSTR(SR[0],",") ' SR[0]=1.123,2.0,3.0
SR[2]= SUBSTR(SR[0],0,R[0]-1) ' Intercept 1.123 on the left, SR[2] = 1.123
SR[0]= SUBSTR(SRI[0],R[0]+1) " Intercept the right part of the string, after the interception

SR[0]=2.0,3.0

R[0] = FINDSTR(SR[0],",") ' SR[0]=2.0,3.0

SR[3]= SUBSTR(SR[0],0,R[0]-1) "' Intercept left 1.123 SR[3] = 2.0
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SR[0]= SUBSTR(SRI[0],R[0]+1) " Intercept the right part of the string, SR[0] = 3.0 after interception

SR[4]=SR[0] ' SR[4]=3.0
SR[0]="" ‘empty
SEND(1,"OK") 'Give the visual uplink OK

‘convert to digital

R[20]=TOVAL(SRI[2])

R[21]=TOVAL(SR[3])

R[22]=TOVAL(SR[4])

END IF

END WHILE
THROW "Server shutdown! Reconnect" LEVEL=WARNING
GOTO LBL[2]
LBL[100]
CLOSESOCKET HANDLE=1 'Close Sockets

<end>
6.4.2 SOCKET server

When the robotic arm is used as a Socket server, the communication can be implemented in the background
program. The program example is as follows:

<program>

R[0]J=OPENSOCKET OPTIONS=0 HANDLE=1 'Create creates a server and listens for client connections
with handle 1.

IF R[0]<>0 THEN " If the creation of the server is unsuccessful, an alarm is thrown, and then the program
ends and the program changes to the READY state.

THROW "Failed to create server!" LEVEL=ERROR

GOTO LBL[100] ' Ends the communication operation.
END IF
R[1]=-1 ' R[1] is used to save the handle for communication with the PLC. The unconnected state

returned when the ISHANDLEOPEN() function is executed for the first time.
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WHILE 1=1 ' Cyclic listening code, PLC can be disconnected and reconnected to the arm.

R[10]=ISHANDLEOPEN(RI[1]) ' Determining whether the PLC is connected

IF R[10]=0 THEN ' . The PLC is not connected and listens for connections, if the PLC is already
connected, there is no need to listen in the call to the ACCEPT function.

'Listen to the connection, if the PLC connects to the robotic arm, save the fd of communication with

the PLC in R[1], and return after 5S of listening. R[0]=ACCEPT(1,"10.10.56.112",30000,R[1],5000)

END IF

R[10]=ISHANDLEOPEN(R[1])

IF R[10]=1 THEN " R[10]=1 indicates a successful connection to the PLC.

R[11]= BRECBUFEMPTY(R[1]) ' Determine if there is data in the receive buffer

IF R[11]=1 THEN ' The RECEIVE function is called only when there is data in the
cache.
RECEIVE(R[1],SR[0]) ' Receive data sent by the vision.
END IF
IF SR[0]<>"" THEN "Visual send T1,1.123,2.0,3.0 string; cut to SR[1]=T1 SR[2]=1.123 SR[3]=2.0
SR[4]=3.0
R[0] = FINDSTR(SRI[0],",") "R[0]=3 SR[0]=T1,1.123,2.0,3.0 R[0]=3
SR[1]= SUBSTR(SR[0],0,R[0]-1) "Intercept T1 on the left, SR[1] = T1
SR[0]= SUBSTR(SR[0],R[0]+1) " Intercept the right part of the string, after the interception

SR[0]=1.123,2.0,3.0
R[0] = FINDSTR(SR[0],",") ' SR[0]=1.123,2.0,3.0
SR[2]= SUBSTR(SRI[0],0,R[0]-1) 'Intercept left 1.123 SR[2]=1.123
SR[0]= SUBSTR(SRI[0],R[0]+1) " Intercept the right part of the string, after the interception

SR[0]=2.0,3.0

R[0] = FINDSTR(SRI[0],",") ' SR[0]=2.0,3.0
SR[3]= SUBSTR(SR[0],0,R[0]-1) 'Intercept 2.0 on the left, SR[3] = 2.0
SR[0]= SUBSTR(SR[0],R[0]+1) " Intercept the right part of the string, SR[0] = 3.0 after
interception

SR[4]=SR[0] 'SR[4]=3.0
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SR[0]="" ‘empty
SEND(R[1],"OK") 'Give the visual uplink OK
‘convert to digital
R[20]=TOVAL(SR[2])
R[21]=TOVAL(SRI[3])
R[22]=TOVAL(SR[4])
END IF
END IF
WAIT TIME=10 ' Add 10ms delay to dead loop
END WHILE
R[0]=CLOSESOCKET HANDLE=R[1] 'After jumping out of the loop, close the socket for communication with
the PLC.
LBL[100]
CLOSESOCKET HANDLE=1 ' Close the listening socket
<end>
6.4.3 SOCKET server-side one-to-many
<program>
R[0]J=OPENSOCKET OPTIONS=0 HANDLE=1 'Create creates a server and listens for client connections
with handle 1.
IF R[0]<>0 THEN
THROW "Failed to create server!" LEVEL=WARNING

GOTO LBL[100] 'Ends the communication operation.

END IF
R[1]=-1 'Reset first. and R[1] is used to save the communication handle of the first client.
R[2]=-1 'Reset first. and R[2] is used to save the communication handle of the second client.

WHILE 1=1 'Loop listening code, client can disconnect and reconnect with server (robot arm)
R[10]=ISHANDLEOPEN(R[1])
IF R[10]=0 THEN "If it is not connected, it listens for connections. No need to listen and accept the

value of fd if it is already open normally, otherwise it will overwrite the value of R[1].
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ACCEPT(1,"10.10.57.213",30000,R[1],100) ' The fd that communicates with the first client is stored in
R[1], and is returned after a timeout of 100ms.
END IF
R[10]=ISHANDLEOPEN(R[1])
IF R[10]=1 THEN ' R[10]=1 indicates that the handle is open and communication with the
first client is started.
SEND(R[1],"hello world")
R[11]= BRECBUFEMPTY(R[1]) 'Determine if there is data in the receive buffer
IF R[11]=1 THEN ' The cache receives the data only when it's available.
RECEIVE(R[1],SR[1])
END IF

' Business logic judgment is done here, character cutting and so on.

END IF

R[10]=ISHANDLEOPEN(R[2])
IF R[10]=0 THEN 'If it is not connected, it listens for connections. No need to listen and accept the
value of fd if it is already open normally, otherwise it will overwrite the value of R[2].
ACCEPT(1,"10.10.57.213",30000,R[2],100) ' The fd for communicating with the second client is
stored in R[2], and is returned after a listening timeout of 100ms.
END IF
R[10]=ISHANDLEOPEN(R[2])

IF R[10]=1 THEN ' R[10]=1 indicates that the handle is open and communication with the

second client is started.

SEND(R[2],"hello world")
RECEIVE(R[2],SR[2])
' Business logic judgment is done here, character cutting and so on.
END IF
WAIT TIME=10 ‘ Delay 10ms

END WHILE
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R[0]=CLOSESOCKET HANDLE=R[1] ' After jumping out of the loop, close the socket that is
communicating with Client 1.

R[0]=CLOSESOCKET HANDLE=R[2] ' After jumping out of the loop, close the socket that is
communicating with Client 2.

LBL[100]

CLOSESOCKET HANDLE=1 ' Close the listening socket

<end>
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7 Programming instructions

7.1 Summarize

Terminology and Concepts:

program file

A program, or PRG program, is a text file with a “.PRG” extension. A program file is a collection of system
function instructions and statements that can be recognized and executed by the system.

The program file name supports numbers, letters, underscores, and Chinese characters. The program file
name should be within 30 bytes, and the program name is case sensitive.

The program file structure is divided into three modules: document attribute module, variable declaration
module, program body module. Specific structure and Instructions

As shown in Figure 1-1 and Table 1-1.

<attr>

VERSION:0

GROUP: [0] @
<end>

<pos>

P[0]{GP:0,UF:-1,UT:-1,JNT: [72.850820,-113.371212,203.060829,0.10
6136,87.945693,-2.565581,0.000000,0.000000,0.000000] 1}

P11 {GP:0,UF:—1,1Fr:—1,dNT: [39.065293,-105.662922_199_062684,1 .42
4838,84.706445,-36.946314,0.000000,0.000000,0.000000]1}:
P[2]{GP:0,UF:-1,UT:-1,JNT:[2.711088,-119.185497,207.760161,2.265
947,90.737979,-73.147851,0.000000,0.000000,0.000000] }:
P[3]{GP:0,UF:-1,UT:-1,JNT:[0.004305,-89.999900,180.000319,0.0001
64,90.001140,-0.000676,0.000000,0.000000,0.000000]1}: (:)
<end>

<program>

IBL[2]

g B3]

d. E[0]

A3 )

d B[2]

d P[3]

GOTO LBL[2]

<end> @

Figure 1-1 Schematic diagram of program file structure

Table 1-1 Instructions for Program File Structure Modules

Label Item Instructions

Document attribute module. Used to record versions and the axis groups

bound to them

Variable declaration module. Used to define and declare positional

variables
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Main module of the program. Used to add instructions and statements to

implement programming logic

® Main program and subroutines

The system supports PRG programs to call other PRG programs, with the main program as the caller and the
called program as the subroutine. When calling, use the CALL instruction to make the call. Grammar example:
CALL "program name". When the main program reaches this point, it will jump into the program content of the
executing subroutine, and after execution, it will return to the main program to continue executing.
Front end program and backend program
The front-end program, also known as the main motion program, refers to a program with a group mask of 0
and motion instructions.
A background program, also known as a RUN program, refers to a program with a group mask of * that does
not allow motion instructions and is only used for logical processing.
The system supports running both a front-end program and a back-end program simultaneously, and the two
programs can run independently to meet the programming requirements of multitasking.
Loading
Loading refers to the operation of loading the contents of a program file into memory, and after the program is
loaded, it can be executed.
Unload
Uninstalling refers to the operation of stopping the program from running and clearing its contents from
memory.
Code annotation
Use single quotation marks ['] as comments for program lines in the program.
Line break connector
Use a reverse slash [\] as the line connector. The line connector is used when a single instruction line is too
long to write, written at the end of the program line to connect adjacent lines of the program and concatenate
them together to form a complete line of the program.
For example, there are two lines in the program:
A=B+\

C+D
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When executed, it is equivalent to one line of program: A=B+C+D.

Instruct

The instructions of the Type 3 control system can only be capitalized.

The system supports two basic data types: floating-point and string. Integer values will be implicitly converted
to floating-point values. Boolean and floating-point conversions follow the mandatory conversion rule of

'non-zero then 1'. Boolean numbers only support ON and OFF, and currently do not support TRUE and False.

7.2 Variable
7.2.1 Global variable

At present, the Ill system does not support custom variables, but the system predefines digital input/output 10,
analog input/output 10, and six global register variables: R SR, JR. LR, UT. UF. Users can use these global
registers in program programming for data computation and storage.

DI [x]: Digital input 10, boolean type, the system defines 512, namely DI [0]~DI [511]. VDI variables are virtual
IO inputs used to switch the state of read-only variable DI [x] and implement virtual inputs.

DO [x]: Digital output IO, boolean type, the system defines 512, namely DO [0]~DO [511].

Al [x]: Analog input 10, float type, the system defines 16, namely Al [0]~Al [15].

AO [x]: Analog output 10, float type, the system defines 16, namely AO [0]~AO [15].

R [x]: A general-purpose double precision floating-point register variable, of type double, capable of accessing
integer and floating-point data. The quantity is 2000, namely R [0]~R [1999]. The precision of variable values is
up to 7 decimal places, and if exceeded, it will be rounded off.

SR [x]: A general-purpose string type register variable, each variable can store 512 characters, with a total of
100 characters, i.e. SR [0]~SR [99].

JR [X]: A universal joint point register variable used to access joint points. The quantity is 1000, namely JR
[0]~JR [999].

LR [x]: A general-purpose spatial point register variable used for accessing spatial points. The quantity is 1000,
namely LR [0]~LR [999].

UT [x]: Tool coordinate system register variable, used to store the values of the tool coordinate system. The
quantity is 16, namely UT [0]~UT [15].

UF [x]: Workpiece coordinate system register variable, used to store the values of the workpiece coordinate

system. The quantity is 16, namely UF [0]~UF [15].
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Due to the fact that system variables are all global variables, the system will pre occupy them when

implementing functions. Please refer to Appendix 32.2 "System Signal Occupancy Table" for details.
7.2.2 Program point variable

The program point is a point variable within the "<pos>...<end>" section of the PRG program. When the
user obtains the point, the system will automatically add the point and record it in the section. The system
supports two types of points: joint points and spatial points. The identification of joint points is JNT, and the
identification of spatial points is LOC. When the program uses a spatial point, the tool part number specified in
that point must be called, otherwise an alarm will be triggered indicating a mismatch in the coordinate system
of the point.

The following example records P [0] as the joint point position and P [1] as the spatial point position:
<pos>

P[OKGP:0,UF:-1,UT:-1,JNT:[3.126, -81.027, 29.643, 0.377, 82.950, -53.426, 0.0, 0.0, 0.0};

P[1{GP:0,UF:1,UT:1,CFG:|0, 0, 0, 0, 0,0],LOC:[98.90, -994.70,296.30, -98.30, -3.60, -114.27, 0.0, 0.0,
0.0 I};
<end>
<program>

J P[O]

UFRAME_NUM =1

UTOOL_NUM=1

L P[1]

<end>
7.2.2.1 Point variable component
The positional variable is a composite data structure, and the corresponding component can be obtained
through the square brackets [] to manipulate the value of the corresponding bit. A positional variable contains
data for 9 axes, therefore the subscripts are 0~8. The component data of the point is floating-point data, which
supports operations such as addition, subtraction, multiplication, and division.

Example:

R[1]=JR[1][0]
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LR[1][1]=R[0]*10

P[O][2]=P[0][2]+10
7.3 Point operation

Point variables can be understood as vectors, supporting operations such as addition, subtraction,
multiplication, division, and remainder of vectors.

Example:

LR[1]=LR[2]+LR][3]
The above statement adds the components of LR [2] and LR [3] and assigns them to the components of LR [1].

Similarly, support operations such as LR [1]=LR [2] - LR [3], LR [1]=LR [2] * LR [3], etc.
7.4 R register bit operation

The R register stores an 8-bit signed integer, and users can obtain the value of each bit of the binary number
corresponding to the integer through the dot. Due to the floating point type of the R register, if the actual value
in the R register is not an integer, the system will default to rounding down to an integer before performing a bit
operation.
Grammar format: R[x].y

Example:

IF R[1].0=ON THEN 'Obtain the value of the Oth digit of R [1]

ENDIF

R[1].0=0 'Set the 0th value of R[1] to O

7.5 Operator

The operators supported by the current system are as follows:

Table 3-1 Operators Supported by the System

Operator Operat | Describe Support data types | Driorit | Example

category or y

INT. DOUBLE.
Arithmetic + Addition operation 3 7=5+2
STRING. POINT

operator
- Subtraction INT. DOUBLE. 3 3=5-2
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operation POINT
Multiplication INT. DOUBLE.
* 10=5*2
operation POINT
INT. DOUBLE.
/ Division operation 2.5=5/2
POINT
The integer whose
INT. DOUBLE.
DIV quotient is obtained 2=5MOD 2
POINT
by division operation
Division operation
INT. DOUBLE.
MOD takes remainder 1=5 MOD 2
POINT
(modulo)
Logical union (one R[0]=R[1]
AND BOOL
false is false) AND R[2]
Logical Logic or (one truth is R[0]=R[1]
OR BOOL
operator true) OR R[2]
R[0]=NOT
NOT Logical inversion BOOL
R[]
INT. DOUBLE.
= Equal to 1=1
POINT
INT. DOUBLE.
<> Not equal to 1<>2
POINT
Comparison
< Less than INT. DOUBLE 1<2
operator
> Greater than INT. DOUBLE 2>1
<= Less than or equal INT. DOUBLE 1<=1
Greater than or
>= INT. DOUBLE 1>=1
equal
Tips:

(1) When using logical operators, floating-point data is implicitly converted to Boolean data, i.e. 'non-zero then 1.

(2) Combine operators of the same priority from left to right.
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(3) NOT: The logical operation is reversed. The highest priority.

7.6 Statement

7.6.1 Process statement

7.6.1.1 LBL[] | GOTO LBL[]

The LBL [] tag statement is used to set the tag position, and the GOTO statement is used to jump the program
to the specified tag position. If the GOTO keyword is to be used, the label LBL must be defined in the program
first, and GOTO and LBL must be in the same program block.

Grammar format:

LBLu[a’<unsigned int num>u]”

GOTO LBL*["<unsigned int num>*]”

Example:

LBL[1]

J P[1] VEL=50

J P[2] VEL=50

GOTO LBL[1]

Execution Logic Manual: After the robot joints sequentially to P [1] and P [2], it executes GOTO LBL [1],
then jumps to LBL [1], and then joints sequentially to P [1] and P [2], continuously reciprocating these two

points.
7.6.1.2 CALL

The CALL instruction is used for calling subroutines and executing their program content. Program calls
support multiple layers of nesting, up to a maximum of 12 layers.
Grammar format:CALL <string name>
Example, Main Program MAIN PRG calls subroutineSON.PRG:
Here is the MAIN.PRG (Main Program)
<program>
J JR[1] VEL=50
J JR[2] VEL=50

CALL "SON.PRG" ’Call subroutine
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J JR[3] VEL=50

<end>

Here is the SON.PRG (subroutine)
<program>

DO[1]=ON

WAIT TIME 500

DO[1]=OFF
<end>

Execution logic Instructions: The robot moves to JR [1], JR [2] in turn, then calls the subprogram,
executes DO [1]=ON, after forced waiting for 500 milliseconds, executes DO [1]=OFF, then returns to the main
program, the joint moves to JR [3], and completes program execution.

If the subroutine is in another file directory, when the CALL instruction is called, the file directory name

must be added, such as CALL "FLOD1/SON. PRG"

7.6.2 Conditional statement

7.6.2.1 IF... GOTO LBL[]

If the condition is met, jump to the corresponding LBL tag for execution; If the condition is not met, the program
blocks following IF will be executed sequentially.

Grammar format:

IF <bool expression>, GOTO LBL“[’<unsigned int num>*]"

Example:

IF DI[1]=ON, GOTO LBL[1] ’If the condition is true, jump directly to LBL
[1] for execution; If the condition is false, execute in sequence downwards

J P[1] VEL=50

J P[2] VEL=50

LBL[1]

VDI[1]=OFF
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7.6.2.2 IF... CALL

If the condition is met, the code content of the subroutine will be called and executed before proceeding in
sequence; If the condition is not met, execute the next line of instruction content of the IF instruction and ignore
the subroutine call.

Grammar format:

IF <bool expression>, CALL<string name>

Example:

IF DI[1]=ON, CALL "TEST.PRG"

J JR[1] VEL=50

DO[1]=OFF
Execution Logic Manual:
If DI [1]=ON condition is met, execute TEST The program content of the PRG
subroutine, after execution, proceeds to execute JJR [1] VEL=50 and
subsequent instructions; If the conditions are not met, ignore TEST The
subroutine call of PRG directly executes JJR [1] VEL=50 and subsequent

instructions.

7.6.2.3 IF... THEN... ENDIF

IF THEN needs to be used in conjunction with END IF instruction, IF... GOTO, IF... CALL instructions do not
need to be used in conjunction with END IF. [F THEN can be used in conjunction with the ELSE instruction to
execute the ELSE branch when the condition is not met.

Grammar format:

IF <bool expression> THEN

[ELSE

ENDIF
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Example 1, No ELSE branch:

IF DI[1]=ON THEN ’If DI [1]=ON is satisfied, execute the JP [1]
instruction; otherwise, do not execute it

J P[1]

END IF
Example 2, Used in conjunction with ELSE branch:

IF DI[1]=ON THEN ’If DI [1]=ON is satisfied, execute J P [1]; otherwise,
execute J P [2]

J P[1]

ELSE

J P[2]

END IF

7.6.2.4 SELECT

The SELECT statement compares the value stored in the register selected by SELECT with the value after
CASE. If they are equal, execute the CASE flow instruction in that row, and at the same time, the SELECT
statement block will pop up. The CASE and ELSE instructions will no longer be executed; If they are not equal,
the corresponding CASE for that line will not be executed, and the subsequent CASE option judgment will
continue until the entire statement block is completed.

Grammar format:

SELECT <num expression>

CASE<num expression>, (GOTO LBL"["<unsigned int num>*]")|(CALL <string name>)

[{CASE<num expression>, (GOTO LBL"[’<unsigned int num>“]")|(CALL <string name>)}

ELSE, (GOTO LBL*["<unsigned int num>*]")|(CALL <string name>)]

Example:
SELECT R[0]
CASE 1, GOTO LBL[1]

CASE 2, GOTO LBL[2]
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CASE 1, CALL"RT.PRG" "This is a repeated CASE situation. If R
[0]=1, then only execute the previous LBL [1] once

ELSE, CALL"HS.PRG" 'The ELSE instruction is optional, can be written
or not written

GOTO LBL[4]

LBL[1]

J P[1]

GOTO LBL[4]

LBL[2]

J P[2]

GOTO LBL[4]

LBL[3]

J P[3]

LBL[4]
Execution Logic Manual:
The above program is executed from top to bottom to match R [0]. When R
[0]=1, the program moves to point P [1]; When R [0]=2, the program moves to
point P2; When R [0] is not equal to 1 or 2, the program executes the
subroutine HS of the ELSE instruction part The content of PRG is executed in

descending order.

7.6.3 Loop statement

7.6.3.1 FOR... END FOR

The FOR statement needs to define the initial value, final value, and step value of a variable (BY expression is
optional, if not written, it defaults to increasing by 1 each time). The system will determine whether the value of
the loop variable is less than or equal to the final value. If it is less than or equal to the final value, the loop will
be executed. Otherwise, the loop will exit. FOR and END FOR form a loop statement block.

Grammar format:

FOR<num expression1> TO<num expression2> [BY <num expression3>]
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[<loop statements>]

END FOR

Example:

R[2]=0

FOR R[1]=0 TO 2 BY 1

R[2]=R[2]+1

END FOR
Execution Logic Manual:
The initial value of the loop body variable R [1] is 0, the final value is 3, and the
step value is 1, so each loop increases by 1. When making the first judgment, R
[1]=0, not greater than the final value, perform the first loop, R [2]=1; When
making the second judgment, R [1]=1, not greater than the final value, proceed
to the second loop, R [2]=2; When making the third judgment, R [1]=2, not
greater than the final value, proceed to the third loop, R [2]=3; When making
the fourth judgment, R [1]=3, greater than the final value, exits the loop.
So a total of four judgments were made and three cycles were repeated. After

the program finishes running, R [1]=3, R [2]=3.

o Tips:

If "dead loop" logic is required during the application process, it is

recommended to add a WAIT TIME=50/100 delay instruction in the loop
statement to avoid possible logic handling exceptions caused by program

execution being too fast.

7.6.3.2 WHILE... END WHILE

The WHILE statement determines whether the loop has ended based on a conditional expression. When the
condition is true, continue cycling; When the condition is false, exit the loop. The WHILIE statement and END
WHILE form a loop statement block.

Grammar format:

WHILE <bool expression>
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[<loop statements>]

END WHILE

Example:

R[1]=0

WHILE R[1]<3

R[1]=R[1]+1

END WHILE
Execution Logic Manual:
When making the first judgment, R [1]=0, less than 3, perform the first loop;
When making the second judgment, if R [1]=1 and is less than 3, proceed to
the second loop; When making the third judgment, if R [1] is 2 and less than 3,
proceed to the third loop; At the fourth judgment, R [1]=3, not less than 3, exits

the loop. It cycled three times in total.

0 Tips:

If "dead loop" logic is required during the application process, it is

recommended to add a WAIT TIME=50/100 delay instruction in the loop
statement to avoid possible logic handling exceptions caused by program

execution being too fast.

7.6.3.3 BREAK

The BREAK statement is used to exit the FOR or WHILE loop.
Grammar format:

<BREAK>

Example:

WHILE R[1]=0
‘program content
BREAK ‘Break

END WHILE
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FOR R[1]=0 TO 2 BY 1
‘program content
BREAK '‘Break

END FOR

7.7 Motion command

The motion command specifies the type of action for the robotic arm to move. There must be POINT
information after the motion command, and the motion parameters of the segment can be specified. If not
specified, the system's default motion parameters will be used. Additional motion attributes can be added after
the motion command to control the logical operation of the motion segment.

Grammar format:

<Motion Type> <TargetPoint> [Motion Parameter][Additional Property]

Example:

J P[1] VEL=100, OFFSET JR[1]

o Tips:

When the target points of multiple consecutive lines of motion instructions are

the same POINT, the system will forward process and ignore these repeated

POINT.

7.7.1 J joint motion command

The joint motion J command starts from the current actual position of the robotic arm (or external axis) and
moves the robotic arm (or external axis) to the target POINT position. The movement process does not involve
trajectory and attitude control, meaning all joints start and stop simultaneously.

Grammar format:

J <TargetPoint> [Motion Parameter][Additional Property]
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Example:

J P[1] VEL=50 ACC=100 DEC=100 'Specify speed, acceleration, and
deceleration

J P[2] ‘Use system default parameters

0 Tips:

The target POINT of joint motion can be selected in two formats: joint point and

spatial point, namely J JR [x] and J LR [x]. When executing J JR [x], it will move
to the joint angle specified by the target point; When executing JLR [x], due to
the multi solution problem of spatial POINT, there will be multiple joint inverse
solutions. The system will select the values of joint axes 1, 3, and 5 based on
the posture angle specified in the shape position CFG. For the rotation
numbers of axes 4 and 6, the system defaults to the shortest path strategy, but
users can use the value of the motion parameter TURN to specify the direction

of rotation of the end axis.

7.7.2 L Linear motion command

The linear motion L command starts from the current position of the robotic arm and moves in a straight line to
the target point, used in situations where trajectory control is required.
Grammar format:

L <TargetPoint> [Motion Parameter][Additional Property]

Example:

L P[1] VEL=50 ACC=100 VROT=50 ’Specify position speed, position

acceleration, attitude rotation speed

0 Tips:

When moving in a straight line, the shape of the robotic arm cannot be

changed. If the shape of the starting point is inconsistent with that of the target

point, an alarm will be triggered (because shape changes often pass through
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singular points), and the motion will stop. But for situations where the wrist
shape is inconsistent, the WRISTJNT command can be used to navigate
through the wrist singularity zone.

When moving in a straight line, the changes in position and posture are uniform
and synchronized, so setting an unreasonable posture speed may affect the
final movement rhythm.

When moving in a straight line, the target POINT has two formats for nodes
and spatial points, namely L JR [x] and L LR [x]. When executing LJR [x], the
spatial point corresponding to the joint position will be moved, so there may be
a situation where the actual joint position of the robotic arm when it reaches the

target point is inconsistent with the target POINT recorded in the program.

7.7.3 C arc motion command

The circular motion C command takes the current position as the starting point, MIDDLEPOINT as the
midpoint, and TARGETPOINT as the endpoint, controlling the robot to perform circular trajectory motion in
Cartesian space (three points form a circular arc). The arc command cannot draw a whole circle. If you want to
draw a whole circle, you need to use two arc C commands.

Grammar format:

C <MiddlePoint> <TargetPoint>[Motion Parameter][Additional Property]

Example:
’A section of circular arc is written as follows
L P[1] 'Starting point of arc

C P[2] P[3]

'The whole circle is written as follows
L P[1]

C P[2]P[3]
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C P[41P[1]
The legend for the whole circle is as follows:

P[2]

P[1]

P[3]

P[4]

Figure 5-1 Schematic diagram of the whole circle POINT

o Tips:

Circular motion is also a spatial motion that satisfies the constraint of linear
motion L instruction, that is, the motion does not change the shape, and when
the target point is a joint point, it will move to its corresponding spatial point,
with synchronized position and attitude velocity.

The circular motion does not consider the attitude constraint at the midpoint,
but only considers the attitude of the target point, that is, the attitude at the
midpoint during the circular interpolation process may not necessarily be the
same as during teaching.

Note: When opened in manual mode or online editing, the [Record] function in
the arc C command is invalid. It needs to be modified by clicking on the
command and moving the cursor to the input box for recording the required
data to record POINT; The point function is to move the arc from the first point

to the second point.

7.7.4 A arc motion command

The multi segment arc A instruction can be used to implement multiple arcs of different radii, which are used to
splice multiple irregular curves. The positions specified by three consecutive A instructions in the program line

can form a circular arc. When using four consecutive A commands, it is possible to achieve arcs with radius X
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for the first three points and radius Y for the last three POINT points. POINT addition and deletion can be
performed between two arcs, and different motion additional attributes can be set. There is no pause between
the movements of the two arcs.

Grammar format:

A <TargetPoint>[Motion Parameter][Additional Property]

Example:

J P[1] VEL =100

A P[2] VEL =500

A P[3] VEL =500

A P[4]

A P[5]

L P[6]
Execution Logic Manual:
The execution trajectory of the above program is shown in Figure 5-2. When
executing the first circular motion A command (line 2), the robot's motion mode
is linear motion, that is, from the robot's current position P [1] to the target point
P [2], from P [2] to P [3] (circular arc P2P3P4), from P [3] to P [4] (circular arc

P3P4P5), from P [4] to P [5] (circular arc P4P5P3), and from P [5] to P [6].

Arc through P1. P2, P3

N . _— Arcthrough P3, P4, P5

® ’%_; - ™ Arc through P3, P4, P5

Figure 5-2 Schematic diagram of program trajectory for example A instruction
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o Tips:

When there are less than 3 consecutive A commands, the robotic arm will
move in a straight line to the target point, where the A command is equivalent

to the L command.

7.7.5 JUMP gate motion command

The "gate shaped" motion JUMP instruction is to teach only one target point, and the robotic arm can move
from the current position "gate shaped" to the target POINT. During motion, the robotic arm will perform three
trajectory movements. The first trajectory is a vertical upward movement, the second trajectory is a joint
movement on a specified plane, and the third trajectory is a vertical downward movement. The three
trajectories are smoothly connected.

Grammar format:

JUMP <TargetPoint> LIMZ=<num expression> ARCH_A=<num expression> ARCH_B=<num expression>
LIMZ: represents the position value of the SCARA robotic arm's 3-axis (unit: mm), and the robotic arm
performs joint motion on the z-plane corresponding to the height of this position value. Due to the value limit of
SCARA 3-axis being [A3. PMIN, 0], this value is less than 0.

ARCH_S: represents the safe ascent distance (unit: mm), which means that the current position of the robotic
arm rises the specified distance, then smoothly turns into the plane specified by the LIMZ parameter, and
performs the second joint movement.

ARCH_S: represents the safe descent distance (unit: mm), which means that the robotic arm descends to the
specified height and reaches the target point. The robotic arm smoothly turns out from the z-plane and then

descends vertically to the target point.

Example:
JUMP P[1] LIMZ=-20 ARCH_A=50 ARCH_B=80

The execution trajectory of the above program is shown in Figure 5-3.
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the plane at Z=0
A3.PFB=0 plane

|
-
IJ-JI

ARCH_A=50
ARCH_B=80

robot arm current position

 /

target point P[1]

Figure 5-3 Schematic diagram of JUMP instruction example program trajectory

o Tips:

The JUMP command can only be used on SCARA robotic arms and cannot be

used on six axis robots.

7.7.6 REULMOVE square hole machining motion command

The Lelo triangle motion can be used to achieve mixing operations inside square holes, requiring only one
point to be taught, and mixing will almost stick to every corner. When using this command, a stirring fixture
must be installed at the end of the robotic arm TCP. The end of the robotic arm TCP will spiral downwards while
rotating, and spiral upwards after reaching the specified depth. After reaching the limit, the 6-axis will
automatically reverse (i.e. forward and reverse within the limit). After reaching the designated time, the stirring

action stops.

Figure 5-4 Schematic diagram of Leluo triangle motion

Grammar format:
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REULMOVE SLEN=<num> DEPTH=<num> VEL=<num> FVEL=<num> TIME=<num>
SLEN: The side length value of the directional hole, measured in millimeters.

DEPTH: Depth of the hole, measured in millimeters.

VEL: End rotation speed, measured in degrees per second.

FVEL: Feed rate, measured in mm/s.

TIME: The time of movement, measured in milliseconds.

Example:

L P[1] ‘Move in a straight line to point P1, which is the center point of
the Lelot triangle

REULMOVE SLEN=20 DEPTH=10 VEL=10 FVEL=10

TIME=3000 'Start stirring, timed for 3 seconds

7.8 Local motion parameters

Local parameters are motion parameters written after the instruction line, which control the characteristics of
the trajectory segment. Local parameters are optional. If not written, the system uses default global

parameters. If filled in, local parameters are used. The priority of local parameters is higher than that of global

parameters.
Table 6-1 List of Local Motion Parameters of the System
Parameter Meaning Value Range Example usage
Floating positive integer. The J
command corresponds to
percentages ranging from 1 to J P[1] VEL=100
VEL Position speed
100, while the L/A/C command L P[2] VEL=500
corresponds to spatial velocity
values, measured in mm/s
Floating positive integer. Effective
VROT Attitude speed | only for L/A/C commands, in L P[2] VEL=50
degrees per second
ACC Acceleration Floating positive integer. Unit is L P[2] ACC=50
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percentage

Floating positive integer. Unit is

acceleration

DEC Deceleration L P[2] DEC=50
percentage
Unsigned integer. The value
Acceleration
range is 1~9, and the larger the
SMOOTH compliance L P[2] SMOOTH=50
value, the smoother the
level

Grammar format:

<Motion Type> <TargetPoint>{[Motion Parameter]}

Example:

J P[1] VEL=100 ACC=100

parameters

'VEL=100 and ACC=100 are local

7.9 Global motion parameters

7.9.1 Global speed parameter table

The global motion parameters set the characteristics of all motion commands in the program during motion,

and the effective range is the entire PRG program. By setting global motion parameters, it is possible to quickly

adjust trajectory rhythms and other parameters without the need to input local parameters after each command

line for control. The global motion parameters only take effect during the execution of this PRG and do not

affect other PRG programs.

Table 7-1 List of Global Motion Parameters of the System

Default
Parameter Meaning Value setting range
value
1~100, in percentages, and divided
Joint speed (effective | according to the pattern:
J VEL for J motion Manual T1:1~10 100
command) Manual T2:1~20
Automatic/External: 1~100
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Joint acceleration
J ACC ratio (effective for J 1~200, expressed as a percentage 100

motion commands)

Joint reduction ratio
J DEC (effective for J motion | 1~200, expressed as a percentage 100

command)

According to the mode limitation:
Manual T1: 1~125 mm/s

Manual T2: 1~250 mm/s

Linear velocity (linear | Automatic/External: 1-2400 mm/s, Maximum
-V L motion command) maximum value of 2400. The vtran value | value
can be modified in the group speed
parameter file group [0] -velocity.data
file, which is different for each model
Linear acceleration
L ACC ratio (linear L motion 1~200, expressed as a percentage 100
command)
Linear deceleration
L DEC ratio (linear L motion 1~200, expressed as a percentage 100
command)
According to the mode limitation:
Manual T1: 1~30 °/s
Manual T2: 1~80 °/s
Linear attitude Automatic/External: 1~120 °/s, maximum
Maximum
L_VROT velocity (linear L value of 120. The value of vrot can be
value
motion command) modified in the group speed parameter

file group [0] -velocity.data file, which is

different for each model
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According to the mode limitation:
Manual T1: 1~125 mm/s
Manual T2: 1~250 mm/s
Arc velocity (motion
Automatic/External: 1-2400 mm/s, Maximum
C _VEL commands for arcs C
maximum value of 2400. The vtran value | value
and A)
can be modified in the group speed
parameter file group [0] -velocity.data
file, which is different for each model
Arc reduction ratio
C DEC (arc C, A motion 1~200, expressed as a percentage 100
command)
Arc Acceleration
C_ACC Ratio (Arc C, A 1~200, expressed as a percentage 100
Motion Command)
According to the mode limitation:
Manual T1: 1~30 °/s
Manual T2: 1~80 °/s
Arc attitude velocity
Automatic/External: 1~120 °/s, maximum | Maximum
C_VROT (motion commands
value of 120. The value of vrot can be value
forarcs C and A)
modified in the group speed parameter
file group [0] -velocity.data file, which is
different for each model
Acceleration
Unsigned integer. The value range is
compliance level, can
SMOOTH 1~9, and the larger the value, the 5
be used to adjust
smoother the acceleration
rhythm and jitter

Grammar format:

<Global Motion Parameter>=<Num Expression>
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Example:
J_VEL=100 ’The following four are global parameters
J_ACC=100
L_ACC=120
SMOOTH=1
J P[1]
J P[2]

L P[3]

7.9.2 SMOOTH flexibility level parameters

To meet the adjustment requirements of rhythm and jitter in different scenarios, the system provides SMOOTH
parameters to control the speed of acceleration changes in the robotic arm. SMOOTH value range: 1~9,
default value 5. The larger the value, the smoother it is, and the slower the acceleration changes. SMOOTH=1
indicates that the acceleration changes the fastest during the start stop phase, which may cause shaking;

SMOOTH=9 indicates that the acceleration changes the slowest and smoothest during the start stop phase.

Example:
SMOOTH=1 ’Global parameters
J P[1]
J P[2]
J P[3] VEL=100 ACC=100 SMOOTH=5 ’Local parameter

J P[4]

7.10Trajectory control parameters

Trajectory control parameters are used to control the motion trajectory and motion strategy of the robotic arm.
Similar to motion parameters, trajectory control parameters also have global and local distinctions. Users can

choose trajectory parameters according to their actual application needs to meet application requirements.
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Table 8-1 Trajectory Control Parameter List

Default
Parameter Meaning Value Range
value
CNT_TYPE Smooth type Unsigned integer 0]1|2 0
CNT Smooth parameter percentage Floating point positive 0
integer 0~100
CR Smooth corner radius value, in Floating point positive 0
millimeters integer 1~100
TURN End axis rotation control options Unsigned integer 0
0]1]2|3|4
TALARM End axis rotation control alarm Unsigned integer 0|1 0
switch

7.10.1 CNT_TYPE smooth type parameter

CNTTYPE is a smooth type parameter. There are currently two different smoothing types in the system, and
different values of CNTTYPE indicate the use of different smoothing types:

(1) CNTTYPE=0 or 1 is the speed smoothing mode, and the robotic arm adopts a speed mixing method to "turn"
into the second trajectory with the current speed as the initial condition.

(2) CNTTYPE=2 is the trajectory smoothing mode, and the system uses Bezier curves to smoothly concatenate
two trajectory segments.
The difference between the two smoothing methods is that the CNTTYPE=2 smoothing method does not
change the trajectory accuracy of the smooth transition segment in the following three situations:

(1) Modify the speed multiplier (VORD) at which the program runs.

(2) Modify the VEL speed parameter of the instruction.

(3) Pause and restart during smooth trajectory segment.
Smooth speed has the characteristic of wide adaptability, and can have good smoothing effects on joint+line,
joint+arc and other situations. However, changing the speed will change the smooth trajectory.
Trajectory smoothing has the characteristic of not deforming the trajectory, but there may be constraints in
some cases. Therefore, when debugging or pausing startup, it is required that the smoothed trajectory does

not change, and trajectory smoothing can be used.
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Grammar format:

<CNT_TYPE>=<0|1[2>

Example:
CNT_TYPE=1
CNT=100
J P[1]

L P[2] CNT=50
C P[3] P[4]

J P[5]

o Tips:

When the CNTVNet instruction is not written to specify the smoothing type, the

system defaults to the default value of 0 for CNTVNet, which is the speed
smoothing method.

CNT_TPYE specifies the smoothness type, while CR and CNT specify the
smoothness value. Therefore, both CR and CNT attributes can be used when
velocity smoothing CNTTYPE=1 or trajectory smoothing CNTTYPE=2, and

their meanings remain unchanged.

7.10.2 CNT smooth transition parameter

CNT parameters can be used for smooth path stitching of two motion trajectories, reducing motion pauses. Its
value is a percentage (ranging from 0 to 100). The meaning of CNT parameter value: the ratio of the time
occupied by the smooth trajectory to half of the total motion time T of the trajectory segment. T is the total time
required for the trajectory to move. Due to the positive correlation between the length of the trajectory segment
and the running time t, the proportional relationship between the trajectory points at a certain moment and the
total trajectory can be used to visually describe the CNT properties of the system.
Syntax format 1 (global parameters):

CNT=<1~100>

J P[1]

J P[2]
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J P[3]

Syntax format 2 (local parameters):

J P[1]
J P[2] CNT=100
J P[3]
Example:
L P[A]

L P[B] CNT=50

L P[C]
Execution Logic Manual:
The trajectory path is A — B — C, as shown in Figure 8-1. Using the smooth
transition function at point B, the robotic arm turns in at point M and out at point
N.
The attribute value of CNT means CNT=BM/(AB/2) * 100. Then:
CNT=30 = t1/(T/2)
CNT=50 = t2/(T/2)
CNT=100 =t3/(T/2)
The larger the CNT value, the smoother the trajectory of the robotic arm starts
from the midpoint of the AB segment trajectory. When the CNT value is
maximum, the system starts smoothing from the midpoint of the trajectory.
When CNT=0, it indicates that there is no smoothness, and the motion of the
robotic arm will pass through point B, and the velocity at point B will decrease

to 0 before continuing with the next stage of motion.
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A

Figure 8-1 Schematic diagram of smooth trajectory of example program

0 Tips:

When the speed is smooth, the CNT value can be set reasonably to achieve

good smoothing effect.
L P[1]
L P[2] CNT=20/50/100
L P[3]
When a long trajectory is shortened, the CNT value can be set to a smaller

value.

P2 P3
-
Cnt=20 |
Cnt=50

Cnt=100

2 |

Figure 8-2 Schematic diagram of different CNTs for short and long trajectories
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When a short trajectory is extended to a long trajectory, the CNT value should

be set to a larger value.

P2 P3
|

Cnt=20

Cnt=50

Cnt=100

P1

Figure 8-3 Schematic diagram of different CNTs for short and long trajectories

o Tips:

The relationship between signal output and smooth transition points suggests:

L P[A]

L P[B] CNT=50

DO[1] = ON 'At this point, the signal is output at transition point M

J P[C]
The relationship between WAIT waiting conditions and smooth transitions
suggests:

L P[A]

L P[B] CNT=50

WAIT DO[1] = ON ’If the DO [1] signal is ON before the transition point
M, there is smoothing. If the WAIT condition is not met, it will stop at point P [B]
and wait for the condition to be met. At this time, there is no smoothing action

J P[C]
Boundary Limit Instructions: Typically, when CNT reaches its maximum value,
the trajectory transition starts from the midpoint of the trajectory.
Adaptive Instructions: When the trajectory is less than 5mm, the smooth

planning performs adaptive processing, and the smooth trajectory first meets
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the requirements of high-speed smoothness. It is not strictly constrained by the
current CNT smoothing value and may start smoothing from any point on the
trajectory.
Pause Start Instructions: Pause during the smoothing process. When starting
the motion, it will run directly to the final POINT position and will not follow the
old smooth trajectory.
Does not support smoothing between J | L | A | C instructions and JUMP
instructions. Example program instructions are as follows:

L P[1] CNT=50, PASS 'No smoothness, accurate point P [1]

JUMP P[2] LIMZ=-10 ARCH_A=40 ARCH_B=60

7.10.3 FINE attribute

The FINE positioning attribute is used to accurately move the robotic arm to the target POINT position and stop,
for precise control of the robotic arm to the point. Due to the delay of servo position feedback, when the
position command controls the robotic arm to reach the target point, the actual position of the robotic arm may
not be in place yet. Therefore, it is necessary to wait until it is determined that the robotic arm is in place before
executing the next movement.

Grammar format:

<Motion Type><Tatget Point>[CNT=FINE]

Example:

L P[O]

L P[1] CNT=FINE °’First move in a straight line to P [0], then move in a
straight line to point P [1] and wait for the feedback position to be in place, then
move in a straight line to point P [2]

L P[2]

0 Tips:

CNT=0 and CNT=FINE both indicate that the speed of the robotic arm at that
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point drops to 0. However, CNT=0 means that the commanded speed at that
point drops to 0 but does not wait for servo feedback to reach 0 before starting
the next stage of motion. CNT=FINE means moving to that point and waiting

for position feedback to be in place.

7.10.4 CR Smooth transition parameter

In trajectory based applications such as gluing and polishing, there are geometric requirements for the smooth
stitching of two trajectories, which require the ability to specify the position of the turning point. In this case,
users can use the CR attribute function, which specifies the distance between the turning point and the target
point during smooth transition, with a positive value in millimeters (mm). The larger the value, the larger the
corner radius, and the farther the smooth trajectory's turning point is from the target point.

Grammar format:

<Motion Type><Tatget Point>[CR=<num expression>]

Example:
L P[1]
L P[2] CR=20
L P[3]
’: 13 :- .l'r" I-.‘q- 'iI|I
! / i
i po = =Pr—>3p P3
I\. r I __r(’ = J|
11I [If }J’
P1

Figure 8-4 Schematic diagram of smooth trajectory of example program

0 Tips:

CR is a positive number, meaning the value is greater than 0. If the input is
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incorrect, an alarm must be triggered.

When the CR value is less than half of the short side, the actual radius value of
the corner path is the arc of CR.

When the value of CR is greater than half of the short side, the actual corner
radius is equal to half of the short side. However, due to velocity smoothing, the
actual turning point may change depending on the velocity value when a long
line segment is connected to a short line segment, resulting in corresponding
changes in the smooth trajectory.

The CR attribute supports L, C, and A instructions, but does not support JUMP
instructions. Writing it will not trigger an alarm, but it will have no effect.

In the case of two-point turning motion or three-point collinearity, the trajectory
characteristics will cause the value of CR to be ineffective, and the motion will
be precise to the point.

The CR and CNT attributes can be used when the velocity smoothing
CNTTYPE=1 or the trajectory smoothing CNTTYPE=2. CNT_TPYE specifies

the smoothing type, while CR and CNT specify the smoothness value.

7.10.5 TURN | TALARM end axis control parameters

TURN and TALARM are used to control the rotation direction of the end axes (6-axis of 6-joint robotic arm and
4-axis of SCARA) when the robotic arm executes JLR [x]. Due to the fact that the inverse solution of the
system space points can correspond to multiple joint points, there are issues with form positioning and solution
selection.

The meanings of the various options for the TURN parameter are as follows:

TURN=0, which means the direction with the smallest angle rotation change of the spatial equivalent rotation
axis. If the inverse solutions of axes 4 and 6 exceed the limit in this direction, the reverse solution will be
automatically selected, which is the default option of the system.

TURN=1, which means the direction where the angle rotation of the spatial equivalent rotation axis changes
the most is the opposite direction when TURN=0.

TURN=2, ensuring that the end axis is within+-180 °, without considering the rotation direction of the

equivalent rotation axis. Under this option, there may be forward and reverse rotation of the end axis, but it will
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not exceed+-180 degrees.

TURN=3, the end shaft can only rotate in the positive direction. If the joint of the end shaft rotating in the
positive direction exceeds the limit, an alarm will be triggered.

TURN=4, The end axis can only rotate in the opposite direction. If the joint of the end axis reversing exceeds
the limit, an alarm will be triggered.

The TALARM parameter refers to whether the system is allowed to automatically select the option value of
TURN to ensure the normal operation of the system, rather than generating alarms.

The default value of TALARM is 1, indicating that the robotic arm can only operate according to the
requirements of the TURN option. If it does not meet the requirements, the system will sound an alarm.
TALARM=0, The option to turn off TURN requires the system to automatically select the appropriate value of

the TURN option to ensure that the movement of J LR [X] does not generate an alarm.

Example:
TURN =0 ‘Method 1, Global Parameter Setting
TALARM =0 ’Method 1, Global Parameter Setting

J LR[x] TURN=2 TALARM=1 '‘Method 2: Use local parameter settings

o Tips:

The TURN and TALARM options only take effect when J<space point>, and

have no effect when J<joint point>or L | C<space | joint>. That is, when J JR [X]
TURN=1 TALARM=1, the system will not alarm, but the parameters have no
actual meaning.

When the input of TURN and TALARM parameter values is illegal (such as
parameter values exceeding the range), the value change operation will not

take effect.

7.10.6 WRISTJNT singular parameters passing through the wrist

The WRISTJNT instruction can achieve passing through wrist singularities. When passing through the wrist
singularity, the 4th and 6th axes do not flip, and the TCP end of the robotic arm maintains a straight trajectory,
but the posture position will change. If this instruction is not used, the speed of the robotic arm will gradually

decrease and then stop at the boundary of the singular interval when it approaches the wrist singularity.
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Grammar format:

WRISTJNT=<num expression>

Example:
WRISTJNT=1
LJR[1] ’JR[1][4]=-20

LJR[2]  'JR[2][4]=20

7.10.7 SEC specify exercise time parameters

The SEC directive specifies the time for a robotic arm to perform a row of joint movements. The SEC
instruction only applies to joint motion J instruction and is invalid for spatial motion L|A | C | JUMP.

The numerical unit of SEC instructions is milliseconds, with a range of 0 to [20, 32000]. If the SEC value
exceeds the range during program execution, an alarm will be triggered stating that the value is out of range.
When SEC=0, it indicates that the joint motion instructions after the instruction line are not affected by the
effect of SEC instructions.

When using SEC commands, the local velocity parameters of joint motion commands are invalid.

The time specified by the SEC directive is the time it takes to move at a speed of 100% magnification. If the
magnification is adjusted, the actual time for the robot to complete the movement will change according to the
adjusted magnification.

For example, if the specified beat is 1000ms, then when the magnification is 100%, the actual time for the
robot to complete the movement is 1000ms; When the magnification is 50%, the actual time for the robot to
complete the movement is 2000ms.

If the robotic arm can move to the target POINT within the specified SEC time, it will move within the specified
time. Otherwise, an overspeed alarm will be reported.

A continuous motion command line with the same specified time is called a segment. In terms of algorithm, the
system will perform global planning within each segment and use smooth transition effects between segments

to ensure overall continuity of motion. The smooth transition effect is not affected by the CNT attribute values.

Example:

VORD=100
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J P[1] ‘P [1] is not affected by the effectiveness of SEC directives

R[1]=1000

SEC=R[1]

L P[2] VEL=2000 °P [2]is not a joint motion command, SEC command
has no effect, and VEL=2000 is used during motion

SEC=50

J P[3] CNT=0 '‘During actual exercise, the specified rhythm is
performed with SEC=50, and CNT=0 setting is invalid

SEC=10 'SEC instruction value exceeds the range, therefore an
alarm is triggered

J P[4] L_ACC=50

L P[5] L_VORT=100 ’P[5] is not a joint motion command, therefore SEC
command is invalid

SEC=20

VORD=50

J P[6] ’If the magnification is 50% and SEC is 20, then the actual
movement will take 40ms to perform the specified rhythm movement

SEC=0

J P[7]

7.11 Sports additional attributes

The additional attribute of motion refers to the operation of controlling the robotic arm to change the target
point, change the motion state, or output signals during the execution of motion. The instructions and order of
effectiveness when using additional attributes for each sport simultaneously are shown in the following table:

Table 9-1 Detailed Description of Attributes

The elements Effective
Name Notes
acted upon order
Cannot be used simultaneously with
INC Target point 1 (Highest)
OFFSET/TOL_OFFSET
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Cannot attach to C/A/JUMP motion

command

OFFSET Target point 1 Cannot be used simultaneously with

INC
If these two instructions are used

simultaneously, when calculating
Target
the motion POINT, first calculate
TOOL_OFFSET point/Coordinate 1
the OFFSET offset value on the

System
target point, and then calculate the
TOOL-OFFSET tool compensation
value
Motion interruption signal, judged
SKIP Motion state 2
when motion begins to execute
Motion logic I/0 Output signal upon reaching the
BIND_TR 3
signal designated location
Wait for the signal to meet the
Motion logic 1/0 requirements before moving to the
WAIT 3
signal target point when reaching the
designated position
Instruction
PASS 4 (Minimum) | Independent use

execution effect

7.11.1 INC incremental motion attribute

Incremental motion is the movement of a robotic arm based on its current position, which means taking the
value of the target POINT as the incremental value of the current robotic arm's movement. J P [x], INC, where

the incremental value of P [x] can be a joint coordinate value or a Cartesian coordinate value.

Example:

J JR[O] "Move to JR [0]

JJR[1], INC ’Perform incremental motion based on the previous point,
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moving to JR [0]+JR [1]

J JR[2], INC ’Perform incremental motion based on the previous point,
moving to (JR [0]+JR [1]+JR [2])
Execution Logic Manual:
JR[0]={0,-90,180,0,90,0}, JR[1]={10,10,10,10,10,10}, JR[2]={-5,-5,-5,-5,-5,-5},
The execution process involves joint movement to point JR [0]. When
executing J JR [1], INC will perform relative motion based on point JR [0],
moving to point (JR [0]+JR [1]). The third row will move to point (JR [0]+JR

[11+JR [2]).

The POINT coordinate values for the three movements are:
JR[0]={0,-90,180,0,90,0},
JR[0]+JR[1]={0,-90,180,0,90,0}+{10,10,10,10,10,10}={10,-80,190,10,80,10},
JR[O]+JR[1]+JR[2]= {0,-90,180,0,90,0}+{10,10,10,10,10,10}+

{-5,-5,-5,-5,-5,-5}=(5,-85,185,5,75,5}

o Tips:

When the incremental value of joint motion is the spatial POINT, the spatial

POINT will be solved in reverse first, and then the joint solutions will be
selected and overlaid before moving to the target point.

For example:

JJR[1]

JLR[1],INC ’LR [1] will first invert to joint values and then superimpose them

7.11.2 OFFSET position compensation attribute

The position compensation instruction performs offset compensation on the position, depending on the type of
compensation value. There are two forms of compensation. Joint compensation and spatial POINT
compensation. The compensation effect varies depending on the POINT type!

Form 1 is the case where the compensation value is joint, i.e. OFFSET JR [x]. The compensation effect is to

add the compensated joint values to the joint values set at the target POINT after moving to the target point.
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Form 2 is the case where the compensation value is spatial POINT, i.e. OFFSET LR [x]. The compensation
effect is to offset the direction of the workpiece coordinate system when moving to the target point and placing

it along the target POINT, which is equivalent to multiplying the current point matrix by the compensation value.

Point type Instructions for compensation values.

(1) The compensation value is the joint value, which is the effect instruction of
OFFSET JR [X]
J JR[1], OFFSET JR[0] ‘Final position:JR[1]+JR[0]
J LR[0], OFFSET JR[0] ‘LR [0] is first solved as joint value P1, and the final

position is P1+JR [0]

(2) The compensation value is a spatial value, which is the effect instruction of
OFFSET LR [x]
L LR[1], OFFSET LR[0] ‘Offset compensation is performed along the current
workpiece coordinate system, resulting in the final position LR [0] MATMUL
LR[1].
L JR[0], OFFSET LR[0] ‘JR[0] is first solved as spatial point P1, and offset
compensation is performed along the current workpiece coordinate system,

resulting in the final position LR [0] MATMUL P1

There are two methods of compensation, global form and local form
(1) Global condition compensation instruction program Example:
OFFSET_CONDITION=JR[2] ‘Define global position compensation
amount
J JR[O] ‘Correctly move to the JR [0] coordinate position
J JR[1],OFFSET ‘JR [1]+JR [2] move to a recalculated position
As shown in the above program, the program assigns JR [2] to the global
position offset and sequentially moves it to JR [0] point (without OFFSET, no
offset required). When executed to the last line, it will move to the offset

compensated position, that is, JR [3]=JR [1]+JR [2] (with OFFSET, and the
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value of OFFSET-CODITION is JR [2]).
(2) Direct position compensation instruction program Example:
J JR[O] ‘Correctly move to the JR [0] coordinate position
J JR[1],OFFSET JR[2] ‘JR[1]+JR [2] move to a recalculated position
As shown in the above program, move sequentially to point JR [0] (without
OFFSET, no offset required), and when executed to the last line, it will move to
the offset compensation position, that is, JR [3]=JR [1]+JR [2] (with OFFSET

JR [2], the direct offset is JR [2]).

o Tips:

! I It should be noted whether the compensation value is in the form of joint

points or spatial points, and the compensation effect varies depending on the
POINT type!!

If method 1 is used and the OFFSETVNet instruction is not defined before the
motion command J JR [1] OFFSET, an alarm will be triggered at runtime
stating 'OFFSET value not set'.

If the JR [2] POINT information is modified midway during the execution of J JR
[11 OFFSET or J JR [1] OFFSET JR [2], the offset will also change
synchronously.

The coordinate representation of compensating POINT can be inconsistent
with the target point (such as using joint coordinate system for the target point
and Cartesian coordinate system for compensating POINT).

When compensating for the arc command, only the endpoint is compensated,

and the transition point POINT of the arc is not compensated.

7.11.3 TOOL_OFFSET tool TCP direction compensation attribute

In practical applications, position compensation needs to be performed along the XYZ direction of the currently
used tool coordinate system. When compensating along the tool coordinate system, only spatial POINT
compensation is supported,. There are also two compensation methods: global compensation and local

compensation.
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When compensating for spatial position, it is TOOL_SFFSET LR [x]. The compensation effect is the

displacement along the coordinate axis of the tool coordinate system after moving to the target point. It is

equivalent to performing a matrix right multiplication operation on the target POINT. Identify new target points.

The compensation value is a spatial value, which is the effect instruction of
TOOL-OFFSET LR [x]

L LR[1], TOOL_OFFSET LR[0] ‘Final position LR [1] MATMUL LR [0].

L JR[0], TOOL_OFFSET LR[0] ‘JR [0] is first solved as spatial point P1,
and offset compensation is performed along the current tool coordinate system,

resulting in the final position P1 MATMUL LR [0].

There are two methods of compensation, global form and local form. There are
two methods: one is to set the global tool compensation amount CONDITION
and use TOOL-OFFSET to implement it, and the other is to directly specify the
tool compensation amount after TOOL-OFFSET.

(1) Set global tool compensation amount Example:

TOOL_OFFSET_CONDITION=LR[2] ‘Define global tool compensation

amount

J JR[O] ‘Directly move to JR [0]

J LR[1],TOOL_OFFSET ‘Move to the (LR [1] MATMUL LR [2])
position.

(2) Directly specify the tool offset compensation amount Example:
J JR[O] ‘Correctly move to the JR [0] coordinate
position
J LR[1],TOOL_OFFSET LR[2]  ‘Move to the (LR [1] MATMUL LR [2])

position.

o

Tips:
!'1'l Attention: Is the POINT of the compensation value a joint point or a spatial

point? The compensation effect for joint points and spatial points is different!!!
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The tool compensation quantity TOOL_SOFFSETVNet can only use the spatial
POINT LR [x] variable.

If the TOOL-OFFSET-CODITION instruction is not defined before, the runtime
alarm will sound "TOOL-OFFSET value not set".

When executing J LR [1] TOOL-OFFSET or J JR [1] TOOL-OFFSET LR [2], if
the TOOL-OFFSET offset LR [2] POINT information is modified midway before
executing the instruction, the offset will also change synchronously.

The coordinate representation of compensation POINT can be inconsistent
with the target point (such as using joint coordinate system for the target point,
and Cartesian coordinate system for compensation POINT).

When compensating for the arc command, only the endpoint is compensated,

and the transition point POINT of the arc is not compensated.

7.11.4 SKIP interrupt function attribute

The SKIP attribute can implement the function of interrupting the execution of the current motion instruction.
During the execution of motion commands, if the configured triggering conditions are met, the robotic arm will
immediately end the current motion and start executing the next line of program instructions. If the triggering
condition is not met before the robot reaches the target point, the robot will complete the current motion line

and execute the next line of instructions in the program after reaching the target point.

Example:

J P[1]

J P[2] SKIP DO[1]=ON ’'When the DO [1]=ON condition is true, the P2
point is skipped during runtime, and when it is false, the point is completed
normally

J P[3]

7.11.5 PASS skip waiting for motion execution instruction attribute

The PASS instruction means to skip and not wait for the current line of motion execution to complete. When the
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motion instruction starts executing, the non motion statements following the program also start executing at the
same time, until the next motion instruction is encountered, blocking and waiting. Reasonable use of PASS
attribute can achieve simultaneous execution of motion and logic, and multiple segments of motion can be

smoothly spliced to improve production rhythm.

Example:

J P[O]

J P[1] CNT=50, PASS ’'When starting the motion, DO [1]=ON and
subsequent non motion statements begin to execute, with a smooth transition
between P [1] and P [2]. If an alarm is triggered when starting execution, such
as exceeding the limit, the subsequent logical instructions will not be executed.
Only after the motion is successfully started and executed, there will be a
PASS operation for that segment of motion

DO[1]=ON

R[1]=1

IF R[1]=0 THEN ’If the conditions are not met, do not enter the branch

and continue to execute downwards

LR[1][1]=1
END IF
IF R[1]=1 THEN ’Conditions are met to enter

LR[1][1] =100

L P[2], PASS ’Block, wait until the motion of J P [1] is completed and the
motion of L P [2] begins to execute before the following logical statements are
executed

ENDIF

DO[2]=ON

o Tips:

The PASS attribute only supports J | L | A | C instructions and does not support

JUMP instructions.
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When a motion command has a PASS attribute, the execution pointer will block
and wait for the current motion to complete before executing the next motion
when encountering motion command J|L | C | A | JUMP.

The DELAY instruction is equivalent to a placeholder for empty motion, and the

execution pointer will block on the DELAY instruction line.

7.11.6 SET_TR signal trigger function attribute

The process of a robotic arm completing a motion trajectory is: stationary (starting point) - acceleration -
uniform speed - deceleration - stop (target point), with uneven speed during acceleration and deceleration. If
the robotic arm outputs a signal or closes the signal after reaching the starting or target point, it will introduce
trajectory segments with uneven speed, which will cause uneven coating in adhesive or welding applications
and reduce product processing quality. Using SET_TR and BIND_TR signal triggers, signals can be turned on
or off at specified trajectory segment positions.

Grammar format:

SET_TR[num], DS|DE|DC=<num>, <signal expression>

<Motion Type><Target Point>, BIND_TR[num1,num2...]

Parameter Instructions:

Starting point: Under normal circumstances, it is the target point of the previous motion command. When the
motion terminates, the calculation needs to be restarted from the current position of the robot as the starting
point.

DS: The abbreviation for DISTANCE START, which refers to the distance from the starting point of the robot's
motion.

DE: The abbreviation for DISTANCE END, which refers to the distance from the moving target point.

DC: The abbreviation for DISTANCE Complete, which refers to the percentage of completion of the entire
distance.

Table 9-2 Detailed Parameter Manual
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Trigger DS=xx DE=xx DC=xx

condition

Meaning Robot TCP outputs When the distance Robot TCP has run the
signals when the between the robot TCP | motion command line.
distance from the and the target point of When Robot TCP needs
starting point of robot | robot operation is within | to move xx% of the entire
operation exceeds xx | xx mm, output signal distance, output a signal
mm

Trigger The robot leaves the | The robot moves The robot is moving

condition starting point and the | towards the target point, | towards the target point,
distance (instruction) | and the distance and the percentage of the
between the robot and | (instruction) between the | robot's TCP walking
the starting point is robot and the target distance to the total length
greater than xx mm point is less than xx mm | of the path is greater than

XX

Output signal | When the robot meets the triggering conditions, signal output or shutdown is

performed
i00omm
pl1] Fl2]
Figure 9-1 Schematic of Triggering POINT

Example:

SET_TR[0], DS=50, DO[4]=ON

SET_TRJ[1], DE=100, DO[4]=OFF ’Set trigger number 1, specify the
distance of 100mm from the end point target, and output DO [4]=OFF

J P[O]

L P[1], BIND_TR[0]
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L P[2], BIND_TR[1] 'P2POINT sets trigger 0 or 1, can set single or
multiple triggers, separated by commas
Execution Logic Manual:
In the example program, the first two lines set triggers 0 and 1, which means
that at the end point 100mm, DO [5] outputs ON (note: when there is the same
trigger number, execute according to the latest trigger number condition).
Trigger 0 is bound at point P1, and trigger 1 is bound at point P2; The robotic
arm moves linearly to point P [1], and then moves linearly from point P [1] to
point P [2]. The system will periodically detect the position of the robot's TCP
distance P1 and P2 points. When the distance P [1] is greater than 50mm, DO
[4]=ON signal output; When the distance P [2] is less than 100mm, execute DO

[4]=OFF.

0 Tips:

When the robot starts moving and meets the triggering conditions, it outputs

the corresponding signal when it starts moving.

When CNT smoothing exists, the smooth transition does not pass through the
target point, and there may be situations where the distance from the target
point does not meet the triggering conditions, resulting in no signal output.
When the program pauses midway and resumes running, it will re evaluate the
triggering conditions based on the current robot position as the starting point.
The specified distance signal output J joint command is invalid.

In actual operation, the specified distance signal output is related to the
operating speed of the robotic arm, and there may be slight errors in the signal
output point. This can be adjusted by reducing the speed of the output point or

adjusting the specified distance value.
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7.11.7 WAIT determine the trigger signal attribute

During the operation of the robotic arm from the current point to the target point, it determines whether the
triggering conditions are met at the set distance. If the conditions are met, the robotic arm continues to move
forward to the target point. If not met, the robotic arm decelerates and stops, waiting for the signal conditions to
be met before starting to run to the target point.

Grammar format:

<Motion Type><Target Point> WAIT <signal expression> <DS|DE|DC=num>

Table 9-3 Detailed Parameter Manual

Trigger DS=xx DE=xx DC=xx

condition

Meaning Robot TCP outputs When the distance Robot TCP has run the
signals when the between the robot TCP | motion command line.
distance from the and the target point of When Robot TCP needs
starting point of robot | robot operation is within | to move xx% of the entire
operation exceeds xx | xx mm, output signal distance, output a signal
mm

Trigger The robot leaves the The robot moves The robot is moving

condition starting point and the | towards the target point, | towards the target point,
distance (instruction) | and the distance and the percentage of the
between the robot and | (instruction) between the | robot's TCP walking
the starting point is robot and the target distance to the total length
greater than xx mm point is less than xx mm | of the path is greater than

XX

Output signal | When the robot meets the triggering conditions, signal output or shutdown is

performed
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Example:

J P[O]

L P[1] WAIT DI[1]=ON DE=100 ’Determine whether the signal of DI [1]
is ON at a distance of 100mm from the endpoint of P [1]. If it is ON, move to
point P [1], otherwise stop waiting.

L P[2]

0 Tips:

When the conditions are not met, the robotic arm decelerates and stops, then

waits. At this time, the program is in a running state, and the robotic arm will

automatically execute downwards after the signal is met.

7.12Load setting

The PAYLOAD command is used to set the load number of the current end effector of the robotic arm. Load
information includes information such as mass, center of mass, inertia, etc. The system has a total of 16 sets of
load numbers, and users can hang different loads in practical applications, estimate and save them separately
in each set of numbers.

Grammar format:

PAYLOAD=<-1~15>

Example:

PAYLOAD=1
J P[O]

L P[2]

o Tips:

When PAYLOAD=-1, it indicates no load.

Only robotic arms that support dynamic models can use the load estimation

function.
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7.13WAIT waiting for instructions

The WAIT instruction is used to wait and determine if a condition is met. If the condition is not met, the program
will block on this line until the condition is met before continuing execution. The WAIT instruction can be set to
exceed the judgment.

Grammar format:

WAIT <bool expression> [TIMEOUT <int timeout> LBL <int nnum>]

Example 1:

WAIT DI[1]=ON 'When DI [1] is not equal to ON, the program keeps
blocking

J P[1] VEL=50

J P[2] VEL=50
Example 2:

J JR[1] VEL=50

WAIT DOJ[4]=ON TIMEOUT 500 LBL 2 'WAIT timeout instruction

J P[1] VEL=50

LBL [2]

J P[2] VEL=50
Execution Logic Manual:
The robotic arm joint moves to JR [1], and then waits for the DO [4]=ON
condition to be met. If the DO [4]=ON condition is met within 500ms, the
instructions will be executed in sequence, and the joints will move to P [1] and
P [2] in turn. If the DO [4]=ON condition is not met within 500ms, the timeout
will occur, and the pointer will jump to the LBL [2] line and continue to execute

from that line, directly moving the joints to point P [2] without executing J P [1].

7.14WAIT TIME delay instruction

The function of the WAIT TIME instruction is to delay the execution of a program (task) in milliseconds. In the
background RUN program or the WHILE statement block of an infinite loop, the WAIT TIME instruction should

be used for delay, otherwise there may be a problem of high CPU usage.
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Example:

J P[1]

WAIT TIME=1000 ’After moving to P1 and waiting for 1 second for
sleep, VDI [1] is set to ON

VDI[1]=ON

J P[2]

7.15Coordinate system instruction

The coordinate system instruction is used to call the coordinate system in the system, mainly to change the
values of the coordinate system or make a coordinate transformation relationship effective. The coordinate

system conversion diagram of the robotic arm is as follows:

TREER

" Tool coordinate system

HRMTR

Word coordinate s)

HYGR @
Base coordinate sys

. Workpiece coordinate system T {855

Figure 15-1 Coordinate System Conversion Relationship

7.15.1 UTOOL_NUM tool coordinate system call instruction

This instruction is used to call the TCP tool coordinate system that must be used in the program. When
executing a motion to a spatial POINT (where the spatial POINT information includes the value of UT), the

system will determine whether the current spatial POINT is consistent with the tool coordinate system being
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used. If they are different, an alarm will be triggered stating that the POINT coordinate system is inconsistent.
Therefore, before moving to a spatial POINT, the corresponding tool coordinate system must be called first.
The value of UTOOL_UM is -1~15.

Grammar format:

UTOOL_NUM=<int expression>

Example:

UTOOL_NUM =0 'Use the value of tool coordinate system 0

L P[1] VEL=50

L P[2] VEL=50

UTOOL_NUM = -1 ’Switch the tool coordinate system to the default
value of -1

J P[3] VEL=50

J P[4] VEL=50

0 Switching the tool coordinate system to the default value of -1 prompts:
When recording POINT during teaching, the current tool coordinate system
used will be saved in POINT, so the corresponding tool coordinate system

must be called in the PRG program.

7.15.2 UFRAME_NUM instruction for calling the workpiece coordinate system

This command is used to call the workpiece coordinate system to be used in the program. When executing a
motion to a spatial POINT (where the spatial POINT information includes the value of UT), the system will
determine whether the current spatial POINT is consistent with the currently used workpiece coordinate
system. If they are different, an alarm will be triggered stating that the POINT coordinate system is inconsistent.
Therefore, before moving to a spatial POINT, the corresponding workpiece coordinate system must be called
first. The value of UFRAME_NUM is -1~15.

Grammar format:

UFRAME_NUM=<int expression>
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Example:

UFRAME_NUM =0 ‘Use the value of 0 in the workpiece
coordinate system

L P[1] VEL=50

L P[2] VEL=50

UFRAME_NUM = -1 'Switch the workpiece coordinate system to the
default value of -1

J P[3] VEL=50

J P[4] VEL=50

o Tips:

When recording POINT in teaching, the current workpiece coordinate system

used will be saved in POINT, so the corresponding workpiece coordinate

system must be called in PRG program.

7.15.3 WORLDFRAME command to call the world coordinate system

This instruction is used to activate or deactivate the world coordinate system. The world coordinate system
coincides with the base coordinate without calibration, that is, both are located at the base position of the
robotic arm. In the application of ground rail+robotic arm collaboration, it is often necessary to use the world
coordinate system. For detailed information on the collaborative motion functions of the robotic arm and
ground rail, please refer to documents such as the "Instructions for the Use of Robotic Arm and Ground Rail
Collaborative Functions".

Grammar format:

WORLDFRAME=<ON|OFF>

Example:

WORLDFRAME=0ON ’Enable world coordinate system

UFRAME_NUM=1 'Call Workpiece 1
UTOOL_NUM=1 ‘Call Tool 1
SYNCEXTAX=0ON ’Ground rail collaborative motion activated

Guangzhou Auctech Automation Technology Ltd 337



@ AUCTECH

Programming instructions

L P[O]

L P[1] VEL=100

WORLDFRAME=0OFF 'Close the world coordinate system

J P[2] VEL=100 "Time synchronized motion, POINT is the call to UF1

in the base coordinate system

7.15.4 SET_TOOL Tool coordinate system value modification instruction

The SET_TOOL instruction is used to modify the values of the tool coordinate system, and users can use the
PRG program to modify the coordinate system of the current tool coordinate system.
Grammar format:

SET_TOOL <0~15> LR[unsigned int num]

Example:

UTOOL_NUM =1 ‘Call tool coordinate system 1
SET_TOOL 1 LR[3] ’Modify the value of tool coordinate system 1 and
assign the data of LR [3] to tool coordinate system 1

L P[1]

7.15.5 SET_FRAME workpiece coordinate system value modification instruction

The SET_SRAME instruction is used to modify the values of the workpiece coordinate system, and users can
use the PRG program to modify the coordinate system of the current workpiece coordinate system.
Grammar format:

SET_FRAME<0~15> LR[unsigned int num]

Example:

UFRAME_NUM = 1 'Call workpiece coordinate system 1
SET_FRAME 1 LR[5] ’Modify the value of workpiece coordinate system
1 and assign the data of LR [5] to workpiece coordinate system 1

L P[2]
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7.15.6 CALIUFRAME calibration instruction for workpiece coordinate system

The CALIUFRAME instruction is used to generate a workpiece coordinate system instruction through three
points, and users can calibrate and assign values to the current workpiece coordinate system using the PRG
program.

Grammar format:

<location var_uf>=CALIUFRAME(< location origin> ,<location x_pos>, <location y_pos >)

Example:

LR[1] = CALIUFRAME(LR[2],LR[3],LR[4]) ‘3-point method for calibrating
coordinate values

SET _FRAME 1 LR[1] ‘Set the calibrated coordinate values to
workpiece 1

L P[2]

0 Tips:

The workpiece coordinate system calibrated by the 3-point method is based on

the OX axis. The UT and UF values of origin, x_pos, and y_pos should be

consistent.

7.15.7 WCS_TEST coordinate system detection instruction

When the PRG program is executed, if the currently used tool workpiece coordinate system and the tool
coordinate system number UT recorded in the spatial POINT are different from the workpiece coordinate
system number UF, the system will alarm "POINT coordinate system inconsistency". The function of the
WCD_TEST instruction is to check whether the currently used coordinate system is consistent with the
coordinate system in the spatial POINT. WCD_TEST=0 means to turn off coordinate system detection and
allow the currently used coordinate system to be different from the coordinate system in the spatial POINT.
Grammar format:

WCS_TEST=0|1

Example:

UTOOL_NUM=1
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L P[1] 'P[1].UT=1, The current tool number used is consistent with the
tool number in the spatial POINT, and the system does not alarm

L P[2]

UTOOL_NUM=2

L P[3] 'P[3].UT=1 ,The current tool number used does not match the
tool number in the spatial POINT, and the system will sound an alarm

WCS _TEST=0 ’Turn off detection

UTOOL_NUM=2

L P[3] 'P[3]. UT=1, The current tool number used does not match the
tool number in the spatial POINT, but coordinate detection is turned off and the

system does not alarm. It will move to the point under UT [1]

7.16 Matrix arithmetic commands

7.16.1 MATMUL matrix multiplication instructions

This instruction multiplies two chi-square matrices represented by POINT data and returns them. Note that the
left and right operands of the two sides of the instruction cannot be exchanged (matrix multiplication does not
satisfy the exchange law), i.e., whether a is multiplied right by b, or b is multiplied right by a, is determined by
the user's input.

Grammar format:

<target var> = <location var1> MATMUL <location var2>

Example:

LR[1] = LR[1] MATMUL LR[2]  ‘ LR[1] right multiply by LR[2] and save in

LR[1]

o Limit Instructions:

The UT,UF,CFG of the target point <target var> all use the value of

<location var1>, and only the <location var2> POINT value is used in the
multiplication, ignoring the coordinate system, morphometric component in the

POINT data. The above example assumes LR[1]. UT=1, LR[1]. UF=1,
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LR[2].UT=2, LR[2].UT=2 . When multiplying, only the ‘POINT value’ of LR[2] is
taken, without considering the coordinate system of that POINT. The LR[1]

point after multiplication means it is the point under UF1,UT1.

7.16.2 MATINV matrix inverse command

This instruction will invert the chi-square matrix represented by the POINT data and return it.
Grammar format:

<target var> = MATINV <location var1>

Example:

LR[1] = MATINV LR[2]

o Restrictions on Instructions:

The UT,UF,CFG of the target point <target var> take the value of <location

vari>.

7.17 Coordinate system conversion case

Case procedure 1: Transformation of space points under the workpiece

coordinate system 1 to points under the base coordinate system.
UFRAME_NUM=1 ' Switch to use artefact 1. This instruction is not
required, and need not be called if artefact 1 has already been called in a

previous line of the program.

WAIT TIME=1 ' Waiting for motion to reach position

LR[1] = LPOS ' Get the current actual position of the robot
arm

LR[10]=UF[1] ' LR[10] holds the values of the workpiece

coordinate system 1.

LR[2] = LR[10] MATMUL LR[1] ' Transforms to a point in base
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coordinates .
Case Example Procedure 2: Transform the spatial points of the tool coordinate
system 1 with respect to the base coordinates to the spatial points of the end

flange with respect to the base coordinate system.

UTOOL_NUM =1 " Use of tool 1

WAIT TIME=1 ' Waiting for motion to reach position
LR[1] = LPOS ' Get points under tool 1

LR[11]= UT[1] 'Getting the value of tool 1

LR[12] = MATINV LR[11] ' Find the inverse matrix of tool 1
LR[2] = LR[1] MATMUL LR[12] ' Transforms back to end flange

coordinates. Ir[2] is the position of the end flange.

7.18 Co-motion commands

7.18.1 COORD_NUM synergy command

The COORD_NUM instruction is used to call the cooperative group number in the co-motion of the indexing
machine. When you use the co ordinate function, you have to complete the configuration of the indexer axes,
co ordinate group calibration and co ordinate trajectory teaching before you can call the co ordinate group in
the programme and start the co ordinate motion. The value range of synergy group number (synergy
coordinate system) is -1~4. The use of synergy function can be found in the operation and programming
manual of Huazhou 3-type robotic arm.

Grammar format:

COORD_NUM=<int num expression>

Example 1:

COORD_NUM =-1  'No co-ordinated motion, the arm moves in a
straight line to point P[1].

L P[1]

COORD_NUM =3 ‘Calls synergy group number 3 and starts the

translocator synergy motion
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J P[2] VEL=50 'Synergistic movement of robotic arms and
displacements

J P[3] VEL=50
Example2:

COORD_NUM=1 'Global parameter, using co-group 1

J P[1]

J P[2] ’Robotic arm and the first positioner working in
tandem

COORD_NUM=-1  'Close Collaboration

J P[3] ‘Movement of the robot arm to the transition point

J P[4] VEL=100 ACC=100 COORD=2 ’Local parameter, call synergy

group 2 to synergise with another transformer

e Hints:

The program execution must call the co-group number correctly, i.e. it must

call the co-group number used in the trajectory demonstration.
In the application of one robot arm + two translators, the co-motion supports

local attributes for programming convenience.

7.18.2 SYNCEXTAX co-control commands

The simultaneous action of the robotic arm and the ground rail supports both forms:

(1) Time synchronisation, i.e. the ground track and the robot arm start and stop at the same time.

(2) Synergistic movement of the ground track and external axes ensures the trajectory accuracy and running
speed of the end TCP.
The time synchronisation function cannot guarantee the accuracy of the end of the robotic arm and is only
applicable to production line handling. The synergistic motion can ensure that the trajectory of TCP is straight
line, which is suitable for welding and other high-precision requirement scenarios.SYNCEXTAX instruction is
used to realise the ground track synergistic function to be turned on and off, and before using the ground track
synergistic function, it is necessary to complete the configuration of the axis number of the ground track axes

and the calibration of the coordinate system of the ground track first. For more details, please refer to
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‘Instruction Book of Robotic Arm and Ground Rail Synergy Function’.
Grammar format:

SYNCEXTAX=<ON|OFF>

Example:

WORLDFRAME=0ON ‘Use of geo-orbital coordinate system (world
coordinate system)

UTOOL_NUM=1

UFRAME_NUM=1

SYNCEXTAX=0ON 'Synergistic movement of the earth's orbit

L P[O]

L P[1]

SYNCEXTAX=0OFF ’Conclusion of the ground-orbit concerted motion

J P[2] ‘time synchronous motion

7.19EX_UTOOL external TCP command

The robot arm holds the processed object and moves around a centre point fixed on the ground (e.g., a spray
gun or welding torch fixed on the ground). At this time, the centre point of the tool is fixed on the outside of the
robot arm rather than at the end of the arm flange, and the robot arm is holding the workpiece in its hand for
movement. When using the external TCP function, the calibration of the external TCP must be completed first,
and then the external TCP command can be called in the PRG programme to control the movement of the
robot arm.

Grammar format:

EX_UTOOL=<ON|OFF>

Example:
EX _UTOOL =ON 'Enabling External TCP
UTOOL_NUM =1 'Calling calibrated external tools1
L P[1]
L P[2]
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EX _UTOOL =OFF 'Enabling External TCP

L P[3] ‘Use flange tool 1 to move to point P[3].

7.20Process control instruction

The programme control instructions are used for programme execution control, including LOAD load, START
start, PAUSE pause, END stop, ABORT unload, as well as RUN instruction, MAINTASK, RUNTASK instruction.
Users can control the execution status of foreground and background programs through program instructions.
For example, communicating with the host computer in the background programme and controlling the

execution of the foreground programme according to the logic requirements of the host computer.

7.20.1 MAINTASK foreground program name get command

The MAINTASK instruction is used to get the name of the foreground programme, the path and suffix are
already included in the name of the programme obtained, such as /MD/QULIAO/TEST1.PRG’. If there is no
programme in the current task channel, then the obtained name is an empty string.

Grammar format:

<string var>=MAINTASK

Example:
SR[1]J=MAINTASK ’'Get the name of the frontend application

PAUSE SR[1] 'Suspension of front office procedures

7.20.2 RUNTASK background program name get command

The RUNTASK instruction is used to get the name of the background programme, the path and suffix are
already included in the name of the obtained programme, such as ‘/MD/TT1.PRG'. If there is no programme in
the current task channel, the obtained name is an empty string.

Grammar format:

<string var>=RUNTASK

Example:

SR[1]=RUNTASK ’Get the name of the backend application
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PAUSE SR[1] 'Suspend background processes

7.20.3 RUN background program enable command

The RUN instruction is used to turn on the background programme to run. When the user uses the multitasking
function, the user can configure the background programme to run automatically on power-up on the oscillator,
or use the RUN instruction to turn on the background programme in the foreground motion programme, with
the background logic programme group mask as *.

Syntax Format.

RUN <task name>

The programme name is the absolute path name

Example:
J P[1]

RUN "TEST/A1.PRG" ’Enable background program execution

7.20.4 LOAD foreground program loading instruction

This directive can only load foreground programs and throws a warning message if the current main program
has already been loaded.

Grammar format:

LOAD <task name>

The programme name is the absolute path name

Example (written in a background RUN programme):
LOAD "A1.PRG" ‘Load A1.PRG in the root directory

LOAD "TEST/A1.PRG" ‘Loading A1.PRG in the TEST folder

7.20.4.1 START programme start command
The START instruction is used to start the execution of a foreground or background program that is in the state
of ‘Ready’ | ‘Pause’, the instruction can be executed in the main program or RUN program, if the specified

program is not in the state of ‘Ready’ | ‘Pause’, i.e., it cannot start the execution of the specified program, the
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system throws an alarm ‘Cannot start xxx program execution’. If the specified program is not in the ‘Ready’ or
‘Pause’ state, it cannot start the specified program, and the system throws an alarm ‘Cannot start xxx program
execution’.

Grammar format:

START <task name>

The programme name is the absolute path name

Example (written in a background RUN programme):
SR[1]=MAINTASK ’Get the name of the frontend application

START SR[1] ‘Initiate foreground program execution

7.20.5 PAUSE programme pause command

The PAUSE instruction is used to pause the program itself, or to pause the execution of the program with the
specified program name, and can be used in the main program or in a RUN program.
The syntax is as follows:

PAUSE [programme name]

Example:

J P[1]

J P[2]

PAUSE ‘Program execution reaches this line and the program status
changes to paused

J P[3]

7.20.6 END Program Abort Instruction

The END instruction is used to abort the execution of its own programme or another programme, the
programme pointer returns to the first line of the programme and the task is in the READY state. This
instruction can be used in the main program or in a RUN program.

Grammar format.

END [programme name]
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Example:

J P[1]

J P[2]

END 'Program execution reaches this line, the program ends, and
the program pointer returns to the first line.

J P[3]

0 Hints:

If the END instruction is executed inside the CALL subroutine, the execution of

the subroutine is aborted, and the subroutine will be jumped back to the main
program to continue to the next execution (if the CALL is multi-layer nested, it
will return to the previous one).

If the program specified by the END instruction has been loaded (i.e. in READY
state), the execution of the END instruction will have no effect on the program;
if the program specified by the END instruction is in RUN, PAUSE, or ERROR

state, it can be aborted to return the task to READY state.

7.20.7 ABORT programme uninstallation command

The ABORT instruction is used to force the termination of a task and unload a programme. All movements
controlled by the program's task are stopped. the ABORT instruction can abort its own program or other
programs.

Grammar format.

ABORT [programme name]

Example:

J P[1]

J P[2]

ABORT 'Program execution reaches this line, stops and uninstalls
the program

J P[3]
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Tip:
If the ABORT instruction is executed inside a CALL subroutine, it is terminating

the subroutine and the main program.

7.21VORD trim command

VORD is used to adjust the speed multiplier of the robotic arm, when the programme executes the VORD
instruction, no matter which mode the robotic arm is in, the speed multiplier is set to the specified value and
maintain this speed multiplier until the outside world modifies the multiplier or until the next VORD instruction
modifies it. the VORD value ranges from 1 to 100, and the user can also get the value of the multiplier of the
current running speed through this instruction.

Grammar format:

VORD=<num expression>

<var num>=VORD

Example:

VORD=10 'Setting the VORD value
J P[1]
J P[2]

R[1]=VORD ’Get VORD value

7.22TIME timing command

The TIME instruction is used to obtain the value of the system's clock, which can be used to calculate the time
in ms for a programme to run.
Grammar format:

<var num> = TIME

Example:

R[1]=TIME

J P[]
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J P[2]

R[11=TIME-R[1]
Execution Logic Manual:
The first line assigns the system time to R[1], then the robotic arm moves to
point P[1] and P[2], and in the last line, the difference between the current time
and the previous saved time is calculated and saved to the R[1] register, and
by checking the value of the R[1] register, the length of the running time from

P[1] to P[2] can be known.

7.23JPOS | LPOS position acquisition command

The JPOS|LPOS instructions obtain the current position of the robot and assign it to the corresponding register
variables JR[X]|LR[x]. JPOS obtains the current position of the robot in joint coordinates; LPOS obtains the
position of the robot in Cartesian coordinates under the current coordinate system of the tool artefact.
Grammar format:

<joint var> = JPOS

<location var> = LPOS

Example:

JR[1] = JPOS 'Record the current joint coordinate position in JR[1]
register

LR[1] = LPOS ’Record the current Cartesian coordinate position in

LR[1] register

0 Hints:

When using the JPOS|LPOS instruction, the JPOS|LPOS instruction can only

appear on the right side of an assignment to an equation, and JPOS can only
pass values to the JR register and LPOS can only pass values to the LR

register.
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7.24TRACE conveyor tracking command

The system supports the sensor belt tracking function. To use the sensor belt tracking function, you must
configure the parameters of the 7th axis and set the 7th axis as the encoder axis, and then perform the
conveyor belt coordinate system calibration, trigger operation settings, and follow area settings. For details,

see the Instructions for using the conveyor belt tracking function.

Example:

LBL[1]

L P[O]

TRACE NUM=0,SKIP LBL[3] ’Set up conveyor tracking, use group 0,
jump to LBL[3] on exception

TPABS=1 'Ways to set the contour offset point to an absolute
position

GET TP ‘Blocking the acquisition of the triggered location TP point

J TP VEL=800 ’Joint movement to TP point, synchronisation process

L P[1] ‘reclaim point

L P[2] 'Rising point after pickup is complete

TRACE OFF ‘off-track

L P[3] 'feed point

GOTO LBL[1]

LBL[3]

TRACE OFF

GOTO LBL[1]

7.25WEAVE swing command

Oscillating motion is an operation in which the end of the robot arm TCP performs a positively rotating
oscillating trajectory. When using the swing function, the robot arm establishes a swing coordinate system and
performs swing motion in the specified swing plane. Swing commands are divided into swing configuration

commands, swing on and swing off commands.
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Y-axis Robot Motion Direction

yA =

PO U S P i

Figure 23-1 Schematic of WEAVE trajectory

Ampliude

Grammar format:

WEAVE NUM=<num > TYPE =<num> PLANE=<num> AMP= <num> FRE=<num>

WEAVE START NUM=<num>

WEAVE END

NUM: The serial number of the swing group is specified, and multiple groups of swing parameters can be
configured, and then the group of swing parameters will be called when the programme starts the swing
movement. Currently, the system supports 10 groups of swing parameters, i.e. the value of NUM is 0~9.
TYPE: Oscillating trajectory type, currently only positive spinning curves are supported, i.e. TYPE=0.
PLANE: The plane in which the oscillating trajectory of the robot arm is located. 1 denotes the XY plane; 2
denotes the YZ plane; 3 denotes the XZ plane.

AMP: The amplitude of the oscillation, i.e. the distance of the crest of the wave from the centre axis, in mm
mm.

FRE: The frequency of the oscillation, i.e. how many positive spinning trajectories are travelled in 1 second, in

Hz Hz.

Example:
WEAVE NUM=0 TYPE=0 PLANE=1 AMP=10 FRE=5 'Configure

parameters for swing group O
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J P[0] 'Movement to the starting point

WEAVE START NUM=0 'Oscillation start, start operation with set
oscillation parameter group 0

L P[1] VEL=100 ‘oscillatory motion

J P[2] ‘Normal execution of joint movements, no alarms

L P[3] VEL=200 ‘Oscillating motion, the value of the velocity vector in
the direction from P2 to P3 is 200mm/s

C P[4] P[5] ‘oscillatory motion

WEAVE END ’end of swing

J P [6] 'Return to waiting point L P[1]

7.26 SLAVE follow command

The follow-me compensation function is the function of the robotic arm to adjust the position in real time during
the movement according to the set compensation value. The follow-me compensation function is, in principle,
a synthesis of the main movement and the follow-me movement, and the speed value of the movement
command is agreed to be the speed value of the main movement, not the speed value of the final synthesised
movement.

Grammar format:

SLAVE MODE=0|1 CYCLE=<num> LR=<num> MASK=255|256

MODE: Indicates the function is on or off, MODE value equals to 1 means turn on the follower, when the
follower function is turned on, the current position will be used as the reference, MODE value equals to 0
means turn off the follower.

CYCLE : Indicates the period of compensation data sampling issued, the value means a multiple of the
interpolation period. For example, CYCLE=2 means 4*2=8ms, and the current compensation data value is
sent every 8ms.

LR: Indicates the LR register index value of the real-time compensation data value, the user calculates the
compensation value in real time and writes it to this LR register, and the robotic arm carries out the follow
function according to this value.

MASK: Indicates the mask value. Meaning of the follower function with different MASK values. MASK=256
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means position compensation in the direction of the swing coordinate system; MASK=255 means

compensation in the direction of the tool coordinate system.

Example:

UTOOL_NUM = 1

L P[0] VEL=150 ACC=200 DEC=200 CNT =0 ’Movement to the starting
point, using the current point as the reference point

SLAVE MODE=1 CYCLE=4 LR=0 MASK=255 ’switch on the
follow-through

LBL[1] ‘trajectory

L P[1]

L P[2]

C P[3] P[4]

GOTO LBL[1]

SLAVE MODE=0 CYCLE=4 LR=0 MASK=255 "Turn off the follower

7.27PALLET tray command

Tray command can be used for loading and unloading of 3C small materials, users only need to create a tray,
and then enter the specified number of rows and columns to obtain the corresponding position, without the
need to teach programming for each point.

Grammar format:

PALLET ID=<num> <P1> <P2> <P3> ROW=<nnum> COL=<num> LAY=<num> HEIGHT=<num>

ID: indicates the serial number of the tray, supports unsigned integer values ranging from 0 to 15.

P1: the origin of the tray; the line connecting P1 and P2 is the row direction of the tray; the line connecting P1
and P3 is the column direction of the tray.

ROW: indicates the number of rows, supports unsigned shaping values ranging from 1 to 999.

COL: indicates the number of columns, supports unsigned integer values ranging from 1~999.

LAY: indicates the number of layers, supports unsigned integer values ranging from 1 to 999.

HEIGHT: indicates the layer height, supports 64-bit floating point type positive number value range. Note that if
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the layer height exceeds the travelling distance of the robot arm, the alarm will be raised at the time of
executing the movement to the pallet POINT that the POINT is unreachable. When defining a pallet, it does not

detect whether the POINT is reachable or not.

Example:

PALLET ID=0 P[1] P[2] P[3] ROW=5 COL=4 LAY=2
HEIGHT=10 ’Defines a 5-row, 4-column, 2-layer tray with an ID number of 0
and a height of 10mm per layer

LR[1]=PALLET ID=0 ROW=1 COL=2 LAY=1 ’'Get the POINT of tray 0,
row 1, column 2, level 1 and assign to LR[1]

L LR[1] ‘Linear motion to LR [1]

o coL=4 P2

RO S i
Height=10
P3_ = Joe;
d LAY=2
L1
%
//
T

Figure 25-1 Pallet Schematic

0 Tips:

(1) When defining the pallet, it is required that the coordinate system of the tool
artefacts used for the three points P[1], P[2], P[3] is required to be the same, if
it is not the same an alarm will be thrown.

(2) single row | single column of the tray, according to the value of ROW and
COL to determine, do not need to consider P [1], P [2], P [3] a two-point
coincidence between whether or not, for example: a single row of the tray
(ROW = 1), this time, do not take into account the P3 point, that is, the P3 point

can not be set up or set up and the P1 point coincides. Single row tray is the
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same.

Single row tray: PALLET ID=1 P[1] P[2] P[3] ROW=1 COL=4 LAY=2
HEIGHT=10

Single row tray: PALLET ID=1 P[1] P[2] P[3] ROW=4 COL=1 LAY=2

HEIGHT=10

7.28SAVE variable save command

The SAVE instruction can be used to save the corresponding register variable in the variable list.
Grammar format:

SAVE FILE=<file name>

Example:

SAVE FILE= “LR" 'Save LR register file

0 Tip:

The name of FILE supports files for register variables such as UT, UF, R, JR,

LR, SR, etc., as well as saving configuration files for other functions of the

system.

7.29PRINTF information printing command

This command prints display information directly on the Oscillator information display bar. When printing
multiple messages, use a semicolon to separate them.
Grammar format:

PRINTF <string> <string|double> {;<string> [string|double]}

Example:
SR[1]="“tom”
SR[2]="jerry”
R[1]=10

R[2]=20
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PRINTF "height:" R[1]; "thickness:" R[2] 'Height:10; Thickness:20
PRINTF SR[1]

PRINTF SR[1] SR[2] ’ Syntax error, missing data item

7.30THROW custom alarm commands

The THROW instruction is used to throw user-defined alarm information. When the corresponding alarm level
signal is thrown, the system will make corresponding operation according to the alarm level.

Grammar format:

THROW <string> LEVEL=FATAL|ERROR|WARNING|NOTE|INFO

FATAL: Critical unrecoverable error, the robot stops moving, the motion buffer is emptied, the programme
enters an error state and the cache is emptied, unrecoverable (the programme cannot be resumed).

ERROR: Recoverable error, the robot stops moving, the programme enters an error state, but the motion
buffer is not emptied, and the operation can be resumed.

WARNING: Warning, the system is in a critical state or the user operation may lead to undesirable
consequences, such as prompt messages, will not cause the programme or movement to stop.

NOTE: NOTE, a general message giving guidance to the user.

INFO: Information, general system status information or user action records that are not prompted by the user.

Example:

THROW “Abnormal clamping of jaws” LEVEL=ERROR

7.31Maths function instructions

Maths arithmetic function instructions are included:SQRT. SIN. COS. TAN. ASIN. ACOS. ATAN. ATAN2.
ABS. TRUNC. ROUND.

Table 29-1 Detailed instructions for mathematical functions
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Range of
function
Instructions independent give an example
name
variables
R[1]=4
SQRT square root [0,+] R[2]=2
R[2]= SQRT R[1]
R[1]=90
SIN sine [-o0,+0] R[2]=1
R[2]= SIN R[1]
R[1]=90
COS cosine [-%0,+0] R[2]=0
R[2]= COS R[1]
Floating point
R[1]=45
TAN tangent numbers other R[2]=1
R[2]= TAN R[1]
than 901180
R[1]=1
ASIN inverse sine [-1,1] R[2]=90
R[2]=ASIN R[1]
R[1]=1
ACOS inverse cosine [-1,1] R[2]=0
R[2]=ACOS R[1]
R[1]=1
ATAN inverse tangent [-o0,+0] R[2]=45
R[2]=ATAN R[1]
R[1]=-1
Except X=0 and R[2]=0.5 R[3]=
ATANZ2 inverse tangent
Y=0 ATAN2 R[1]R[2], | -63.435
OUT R[3]
R[1]=-100
ABS absolute value [-o0,+0] R[2]=100
R[2]=ABS R[1]
R[1]=5.5
Rounding (rounding R[2]=-5.2 R[3]=5
TRUNC [-%0,+0]
off decimal values) R[3]=TRUNC R[1] | R[4]=-5
R[4]=TRUNC R[2]
ROUND Rounding (to the [0, +0] R[1]=5.5 R[3]=6
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nearest whole R[2]=-5.2 R[4]=-5
number) R[3]=ROUND R[1]

R[4]=ROUND R[2]

R[1]=5
Left and right division
R[2]=2
DIV operations to take [-o0,+0] R[3]=2
R[3]=R[1] DIV
integers
R[2]
R[1]=5
Left and right division
R[2]=-2
MOD operations to take the | [-e,+] R[3]=1
R[3]=R[1] MOD
remainder
R[]
Hints:

(1) The independent variable input and output in trigonometric functions are
angle values.
(2) If the denominator in the calculation result is 0, or the dependent variable
exceeds the range will report an error.
(3) Support and mathematical operators mixed operations, such as R[2] = 30 +
ROUND R[3], also supports the function instruction nested operations. For
example, it supports R[2]=ABS SIN 60.
(4) When using the ATAN2 instruction, it is necessary to take it out and use it
separately as an independent programme line, store the result of the
calculation directly into the R register after OUT, and then use the R register to
participate in the mixed operation or make a judgement.
Example:

ATAN2 R[2] R[1], OUT R][3]

R[4]=R[3]*6+SQRT R[3]

IF R[3]>100, GOTO LBL [1]
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7.32String instruction

String instructions can be used to convert, cut, splice, and lookup strings. The current system supports global

string variables SR[x], each SR[x] variable can store 512 characters.
7.32.1 TOSTR convert string instruction

The TOSTR instruction enables the conversion of values to strings.
Grammar format:

<string var> = TOSTR(<num expression>)

Example:

SR[1] =TOSTR(R[1])

Table 30-1 TOSTR Conversion

R[1] value SR[1] value
1234 “1234”
34.152 “34.152"
23.123456789 “23.123456"

o Tip:

Only 6 decimal places are retained when converting floating point numbers.

7.32.2 TOVAL convert numeric instruction

The TOVAL instruction enables the conversion of a string to a numeric value.
Grammar format:

<num var> = TOVAL(<string expression>)

Example:

R[1] =TOVAL(SR[1])

Table 30-2 TOVAL Conversion

SR[1] value R[1] value

“1234” 1234
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“34.152” 34.152
“98abc” 98
“abcd” 0

0 Hints:

When SR]i] contains illegal characters, it will convert the correct part before the

illegal characters, if all of them are illegal characters, the conversion result will

be 0.

7.32.3 STRLEN get string length command

Use the STRLEN instruction to get the length of the string.

Grammar format:

<num var> = STRLEN(<string expression>)

Example:

R[1]=STRLEN(SR[1])

R[2]=STRLEN(*hello”)

Table 30-3 STRLEN Conversion

SR[1] value R[1] value
“1234” 4
“34.152” 6
“a,,.d;!p” 8
0

7.32.4 FINDSTR lookup string command

The FINDSTR instruction implements a string lookup function. It searches for the target string from left to right

in the string, and returns the first occurrence if it is found, or 0 if the string is not found.

Grammar format:

<num var> = FINDSTR (<string1> ,<obj string2>)
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Example:
R[1]=FINDSTR(SR[1], SR[2])

Table 30-4 FINDSTR Conversion

SR[1] value SR[2] value R[1] value
“hello world!” “ell” 2
“hello world!” “no” 0

7.32.5 SUBSTR intercept string instruction

The SUBSTR instruction enables string interception.

Grammar format:

<string var> = SUBSTR(<obj string>, <start index>, [char length])

Obj string: the string to be intercepted, this item is mandatory.

start index: the start index of the string to be intercepted, when its value is equal to 0 or 1, it will start from the
first position. If it is negative, the start position is counted backward from the last character, and then the length
of the specified character is intercepted from that position in the downward direction.

char length: character length value, specifies the length of the character to be intercepted, is optional, if not
written then the default return from the specified position after the start of all the characters, SUBSTR (‘hello’, 2)
---> return ‘ello ’, SUBSTR (‘hello’, -2) ---> return ‘l0’; if the value of the length of the character if more than the

value of the length of the object string, then return all the object string.

Example:
SR[1]=SUBSTR (SR[2], R[1], R[2])

Table 30-5 SUBSTR Conversion

SR[1] value SR[2] value R[1] value R[2] value
“ell” “hello world!” 2 3

“world!” “hello world!” 7 10

“1” “hello world!” -1 2

“Id” “hello world!” -3 2
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7.32.6 String splicing

Grammar format:
<string var1> = <string expression1> + <string expression2>
Use the plus sign to perform string concatenation functions. The operands on both sides of the plus sign are

required to be of the same string type.
7.32.7 Character cutting case procedure

Example:Cut SR[0]="T1,1.123,2.0,3.0’ to SR[1]=T1 SR[2]=1.123 SR[3]=2.0 SR[4]=3.0

R[0] = FINDSTR(SR[0],",") 'SR[0]=T1,1.123,2.0,3.0 R[0]=3
SR[1]= SUBSTR(SRI[0],0,R[0]-1) "Intercept T1 on the left, SR[1]=T1
SR[0]= SUBSTR(SR[0],R[0]+1) " Intercept the right part of the string
R[0] = FINDSTR(SR[0],",") ' SR[0]=1.123,2.0,3.0

SR[2]= SUBSTR(SR[0],0,R[0]-1) ' Intercept 1.123 on the left, SR[2]=1.123

SR[0]= SUBSTR(SRI[0],R[0]+1) " Intercept the right part of the string, after the interception SR[0]=2.0,3.0

R[0] = FINDSTR(SR[0],",") ' SR[0]=2.0,3.0
SR[3]= SUBSTR(SRI[0],0,R[0]-1) 'Intercept 1.123 on the left SR[3]=2.0
SR[0]= SUBSTR(SR[0],R[0]+1) " Intercepting the right part of the string, SR[0] = 3.0 after interception

SR[4]=SR][0] 'SR[4]=3.0

7.33SOCKET communication commands

The system supports the SOCKET communication function, which has two functional forms.

The first is the protocol-free SCOKET character communication, users can call the SOCKET function in the
background programme to establish communication, and then complete the operation of sending and
receiving data. The system supports network connection status monitoring, and will automatically alarm when
communication is abnormal. This form of robotic arm can be used as a client or server; as a server allows
multiple clients to connect and respond to multiple client data. The specific functions are described in the
following chapters.

The second is the SOCKETCMD network terminal function. The system provides a set of defined

SOCKETCMD character stream protocol, the host computer sends corresponding strings to the robotic arm
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according to the protocol to control the robotic arm to enable, move to the point, load and run the program and
other operations, or get the status data of the robotic arm, such as IO, current position, etc. For details, see the
‘V1.6.11_SocketCmd Secondary Development Communication Protocol Manual_A01_CN’. For detailed
functions, please refer to ‘V1.6.11_SocketCmd Secondary Development Protocol Manual_AO01_CN
Instructions: In the following SOCKET function instructions, all of them can accept or not accept the return
value of the function. That is, the following programming is correct

R[1]=OPENSOCKET OPTIONS=0 HANDLE=1 ‘Receiving the return value

OPENSOCKET OPTIONS=0 HANDLE=1 ‘Does not receive a return value.
7.33.1 OPENSOCKET creation command

Creates a socket. The syntax format is as follows:

INT OPENSOCKET OPTIONS=<int num> HANDLE=<int device number>

OPTIONS: 0 means the data is buffered until the buffer is full or timeout, this mode will be used to improve
network utilisation; 1 means no delay, send the data immediately.

HANDLE: i.e. device handle, the value range is 1~255.

Function return value, create success: 0, create failure: different reasons for different return values, see the

attached table for details, ‘SOCKET error code’.

Example:
OPENSOCKET OPTIONS=0 HANDLE=1 ‘Does not receive a return
value

R[0]=OPENSOCKET OPTIONS=0 HANDLE=1 ‘Receiving the return value

7.33.2 CLOSESOCKET shutdown command
Closes the socket. The syntax format is as follows:
INT CLOSESOCKET HANDLE=<device number>

Function Return Value, Close Success: 0, Close Failure: Different return values for different reasons, see the

attached table ‘'SOCKET Error Code’ for details.

Example:

CLOSESOCKET HANDLE=1 ‘Does not receive a return value
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R[0]=CLOSESOCKET HANDLE=1 ‘Receiving the return value

7.33.3 ISHANDLEOPEN judgement instruction

The ISHANDLEOPEN instruction is used to determine whether the socket is open and the communication
connection is successful. A return of true indicates that the socket is open and the communication connection
is successful, while a return of false indicates that the socket is not open or the communication is not
connected. When converting a Boolean variable to floating point, 1.0 means true and 0 means false.
Grammar format:

BOOL ISHANDLEOPEN(int <device number>)

Example:

R[1]=ISHANDLEOPEN(1)

7.33.4 The CONNECT command

Connection server for situations where the robotic arm is acting as a client.

Grammar format:

INT CONNECT(int <device number>, string <ip address>, int <port number>, {int timeout})

device number: device handle, the socket created by opensocket.

ip address: IP address, IP address in string form.

port number: port number, 30000-65535.

timeoout: timeout time in milliseconds, the system default connection timeout is 3000 milliseconds (3 seconds),
and it will exit automatically after the timeout. This parameter is optional.

Function return value: connection success: 0; connection failure, timeout return: different reasons for different

return values, see the attached table ‘SOCKET error code’ for details.

Example:
OPENSOCKET OPTIONS=1 HANDLE=20

R[0]=CONNECT(20,"127.0.0.1",30000)

0 Tip:

The return value of the function is an optional parameter, the user can choose
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whether to receive the return value or not, if the timeout does not connect to the

server then the function returns.

7.33.5 ACCEPT monitor instructions

ACCEPT instruction is used in the case of a robotic arm as a server, the server side opens a socket (handle=1
in this case), and then blocks waiting for the client to connect (accept), when the client connects, the server
side creates a new socket socket and returns to save it in fd, the server side uses this new socket to interact
with data from the client that is already connected, and again blocks listening to wait for the next client to
connect. The server uses this new socket to interact with the connected client and again blocks listening for the
next client to connect. You can send information to the corresponding fd to achieve one-to-many
communication.

The syntax is as follows:

INT ACCEPT(int <decvice handle> , string <ip>, int <port>, int& <fd>, {int timeout})

decvice handle: Device handle, a socket created with the opensocket command to listen for client connections.
ip: Local IP address string.

port: the port on which the machine receives data, 30000-65535.

fd: the handle of the newly created socket socket when the client connects, the server uses this new socket to
interact with the connected client.

timeoout: timeout in milliseconds, the default timeout is 3000 milliseconds. This parameter is optional.
Function return value: client connection is successful and return: 0; listening timeout return: different reasons

for different return values, see the attached table ‘SOCKET error code’ for details.

Example:
OPENSOCKET OPTIONS=0 HANDLE=1
R[0] = ACCEPT(1,"127.0.0.1",30000, R[1])  'Use R[1] to receive
connected sockets
If
Throw

Endif
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SEND(R[1], "hello world”)

7.33.6 SEND send command

The SEND instruction is used to send data, both server-side and client-side through this function. Since the
maximum user buffer is 512 bytes, the maximum amount of data that can be sent at one time is 512 bytes, and
it will be automatically truncated if it exceeds that amount.
Grammar format:
INT SEND(int <decvice handle>, string <data>)

® decvice handle: Device handle, socket created using the opensocket command.

® data: the string to be sent.
Function return value: send successfully returns the number of bytes sent successfully; send failure: different

reasons for different return values, see the attached table ‘SOCKET error code’ for details.

Example:

OPENSOCKET OPTIONS=0 HANDLE=20

R[0]=SEND(20,"hello world”) ’Sends hello world , returns 11 if
successful.

SEND(20,SR[1]) "Sends the value inside the SR[1] register

variable

7.33.7 RECEIVE receive command

RECEIVE function is used to receive data, if receiving data is unsuccessful, such as handle is not created,
then the function returns -1, timeout does not receive the data returns 0. Whether it is the server or the client to
receive data through this function. Because the user buffer is 512 bytes, so the single reception of up to 512
bytes of data, if the host computer sends more than 512 data, must be received several times. Users can
customise the format frame in engineering practice to ensure the reliability of communication.
Grammar format:
INT RECEIVE( int <decvice handle>, string& <data>, {int timeout} )

® decvice handle: device handle, socket created with opensocket command.

® data: save the string to be retrieved.
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® timeoout: timeout in milliseconds, the default receive timeout is 200 milliseconds. This parameter is optional.
Function return value: the number of bytes received is returned if the reception is successful; reception failure:

different reasons for different return values, see the attached table ‘SOCKET error code’ for details.

Example:
OPENSOCKET OPTIONS=0 HANDLE=20

R[0]=RECEIVE(20, SR[1]) 'Receive data and save in SR[1] variable

7.33.8 BRECBUFEMPTY directive

The BRECBUFEMPTY instruction is used to determine if there is data in the receive buffer.
Grammar format:
INT BRECBUFEMPTY ( INT HANDLE)

Function Return Value: 0 means the cache is empty; 1 means there is data in the cache.

Example:
OPENSOCKET OPTIONS=0 HANDLE=20
R[0]=BRECBUFEMPTY (20) ‘Determine if there is data in the receive

buffer

7.33.9 SOCKETMONITOR monitor command

SOCKETMONITOR is used to set up asynchronous monitoring of the communication connection status, and
the user can set up whether or not to alarm when the connection is disconnected. The system monitors the
situation from [Connected] to [Disconnected]. When the connection is disconnected, the system automatically
throws an alarm | warning.
Grammar format:
SOCKETMONITOR(int <device handle>, int <leve>)

® decvice handle: device handle, use opensocket command to create socket.

® level: response level, 1: alarm if disconnected, PRG programme stops running; 2: warning is thrown if

disconnected, no alarm, PRG programme executes normally.
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Example:

SOCKETMONITOR(10, 1)

7.34MODBUS master communication command

The system supports MODBUS communication function. When the robot arm is used as a MODBUS master,
the user has to use commands to complete the read/write business logic inside the PRG; when the robot arm
is used as a slave, the system provides ModbusCmd external control protocol, and the user only needs to turn
on the ModbusCmd function switch on the Ul of the demonstrator, and wait for the upper computer to connect
to establish communication.

The robotic arm can be a master and a slave at the same time. Because the protocol-less universal Modbus
function (in the form of commands) and the ModbusCmd external control protocol function are independent
functions, the memory opened by the two functions is independent of each other. The robot arm can be used
as a master to communicate and interact with the PLC and other devices on the production line using the
Modbus function commands, and at the same time, the robot arm can be used as a slave to communicate and
interact with the touch screen using the ModbusCmd function, as described in the ‘Instructions for the use of
the Modbus Slave Control Protocol’.

When the robot arm acts as a master, the user needs to write the PRG programme and load and execute the
relevant commands before the communication is established. The instruction is a triggered operation, and the
user will only read or write the operation when the instruction is called and executed. Users can use while loop
inside the background programme to achieve cycle read/write operation.

Instructions: All of the following function instructions may or may not accept the return value of a function. That
is, all of the following programming is correct

R[1]=OPEN_MODBUS_TCP(“10.10.56.1007,502,1,0) ’Receiving the return value

OPEN_MODBUS_TCP(“10.10.56.100”,502,1,0) ‘Does not receive a return value
7.34.1 OPEN_MODBUS_TCP create command

Create a MODBUS master, and the robot arm communicates with the slave as the master (client). In case of
one-to-many, the corresponding IP address and port number must be called for communication separately, and
the port number cannot be the same.

Grammar format:
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INT OPEN_MODBUS_TCP(int <SlavelD>, string <IP>, int <Port>, int <HighLowType>)

SlavelD: Slave ID number, 1~255.

TCP/IP: IP address of the slave device (i.e. server).

Port: Port number of TCP communication connection, 502, 503, 504, 505, 506, etc. can be used.
HighLowType: the order of high and low bits, CDAB, then use 0 to indicate, ABCD, then use 1 to indicate.

The function returns a value of 0 for success, -1 for unsuccessful master creation, and -2 for unsuccessful
slave connection. If there is an exception, the controller throws a warning message corresponding to the return

value.

Example:

R[1]=OPEN_MODBUS_TCP(1,“10.10.56.100”,502,0) 'Open and
connect slave 1

R[2]=OPEN_MODBUS_TCP(2,“10.10.56.1017,503,0) 'Open and

connect slave 2

7.34.2 CLOSE_MODBUS_TCP shutdown command

The robot arm acts as a master (client) to close the connection with the slave of this ID. The function returns a
value, 0 for success, -1 for failure.
Grammar format:

INT CLOSE_MODBUS_TCP(int <SlavelD>)

Example:

R[1]= CLOSE_MODBUS_TCP(1) 'Close communication with slave 1.

7.34.3 OPEN_MODBUS_RTU create command

When the robot arm communicates with multiple slaves as a master, the robot arm communicates with the
slaves as a master (client). For one-to-many, the corresponding serial port number and slave station ID must
be called up separately.

Grammar format:

INT OPEN_MODBUS_RTU(int<SlavelD>, int<SerialPort>, int<Baud>, int<DataBit>, int <StopBit>,

int<ParityCheck>, int <HighLowType> )
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® SlavelD: ID number of the slave, 1~255.

® SerialPort: serial port number.

® Baud: Baud rate, can choose 9600, 115200, etc.

® DataBit: Data bit, can be set to 5, 6, 7, 8.

® StopBit: Stop bit, can be set to 1, 2.

® ParityCheck: Parity check. 0 means none, 1 means odd check, 2 means even check.

® HighLowType: the order of high and low bits, CDAB, then use 0 to indicate, ABCD, then use 1 to indicate.
The function returns a value of 0 for success, -1 for unsuccessful master creation, and -2 for unsuccessful
slave connection. If there is an exception during creation, the controller throws a warning message

corresponding to the return value.

Example:

R[1]=OPEN_MODBUS_RTU(1, 3,9600,8,1,0,1) ’As master, connect the
slave with ID=1, using serial port 3.

R[1]=OPEN_MODBUS_ RTU(2, 4,9600,8,1,0,1) °'As master, connect the

slave with ID=2, using serial port 4

7.34.4 CLOSE_MODBUS_RTU shutdown command

The robotic arm acts as a master and closes the MODBUS RTU communication with the slaves.
Grammar format:

INT CLOSE_MODBUS_RTU(int SlavelD)

Example:

R[1]=CLOSE_MODBUS_RTU(1) ‘Disables communication with slave

7.34.5 READ_MDB_COILSTATUS read command

The robotic arm acts as a master to read the coil data from the slaves.
Grammar format:
INT READ_MDB_COILSTATUS(int<Slaveld>, int<StartAddr>, int<CoilNum>, bool <Var>)

® Slaveld: Slave address.
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StartAddr: start address of coil state (0-09999).
CoilNum: number of coils to be read.
Var: |O type variable, used to store the value of the read coil, can use DO[x]|R[x] variable to save.

The function returns 0 for a successful read and -1 for a failed read.

Example:
READ_MDB_COILSTATUS(1,1,2,R[1]) ’Read the values of the 2 coils

of slave 1 starting from address 1 and store them in the R[1], R[2] variables

7.34.6 WRITE_MDB_COILSTATUS write command

The robotic arm serves as the master station to write data to the slave station coil.

Grammar format:

INT WRITE_MDB_COILSTATUS(int<Slaveld>, int<StartAddr>, int<CoilNum>, bool <Value>)

Slaveld: slave address.

StartAddr: start address of the coil (0-09999), unit bit.

CoilNum: number of coils to be written.

Value: value of bit type (0-255), set the coil value of ModBus slave according to the value of this variable.

The function returns 0 for a successful write and -1 for a failed write.

Example:
R[1]=1
R[2]=1
R[3]=0
WRITE_MDB_COILSTATUS(1,0,3,R[1]) ’'Set the values in coil address

0, 1, and 2 of slave 1 to 1, 1, and 0, in that order.

7.34.7 READ_MDB_INPUTSTATUS read command

The robotic arm acts as a master reading the slave discrete coil data inputs.
Grammar format:
INT READ_MDB_INPUTSTATUS(int<Slaveld>, int<StartAddr>, int<Num>, bool <Var>)

Slaveld: Slave address.
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StartAddr: start address of the coil state (0-09999).
Num: number of discrete inputs to be read.
Var: used to store the value of the read coil, can use DO[X]|R[x] register.

The function returns 0 for a successful read and -1 for a failed read.

Example:
READ_MDB_INPUTSTATUS(1,0,2,R[10]) ’'Read the value of the 2

discrete inputs from slave 1 starting at address 0 and store them in R[10], R[11]

7.34.8 READ_MDB_INPUTREG read command

The robotic arm acts as a master to read data from the slave input registers.

Grammar format:

INT READ_MDB_INPUTREG(int<Slaveld>, int<StartAddr>, int<Num>, dWord <Var>, int <DataType>)
Slaveld: Slave address.

StartAddr: start address of coil state (0-09999).

Num: number of input registers to be read.

Var: used to store the input registers read, can use R[x] variable.

DataType: data type of input register|holding register, use 0 to indicate 16-bit INT; use 1 to indicate 32-bit DINT;
use 2 to indicate 32-bit FLOAT.

The function returns 0 for a successful read and -1 for a failed read.

Example:
R[1]=READ_MDB_INPUTREG(1,0,2,R[10],1) ’'Read the values of the 2

input registers of slave 1 from address 0 and store them in R[10] and R[11].

7.34.9 READ_MDB_HOLDREG read command

The robot arm acts as a master to read the slave save register data.
Grammar format:
INT READ_MDB_HOLDREG(int<Slaveld>, int<StartAddr>, int<Num>, dWord <Var>, int <DataType> )

Slaveld: slave address.
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StartAddr: start address of the register (0~09999).

Num: number of read data.

Var: save the address of the holding register.

DataType: data type of input register|holding register, use 0 to indicate 16-bit INT; use 1 to indicate 32-bit DINT;
use 2 to indicate 32-bit FLOAT.

The function returns 0 for a successful read and -1 for a failed read.

Example:
R[1]=READ_MDB_HOLDREG(1,0,2,R[10],1) ’'Read the 2 elements

starting from 0 of slave 1 and store them in R[10], R[11]

7.34.10 WRITE_MDB_HOLDREG write command

The robot arm acts as a master to write to the slave to save the register data.

Grammar format:

INT WRITE_MDB_HOLDREG(int<Slaveld>, int<StartAddr>, int<Num>, dword <Value>, int <DataType> )
Slaveld: slave address.

StartAddr: start address of the register (0~09999).

NUM: number of registers to be written.

Value: Write this value to the corresponding address of Modbus.

DataType: data type of input register|holding register, use 0 to indicate 16-bit INT; use 1 to indicate 32-bit DINT;

use 2 to indicate 32-bit FLOAT.

Example:

R[10]=1

R[11]=1

R[12]=0

R[1] = WRITE_MDB_HOLDREG(1, 0,3, R[10],1) 'Write the data
R[10]=1, R[11]=1, R[12]=0 to the 3 elements after the start address of slave 1 is

0
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7.35Macro instruction

7.35.1 HANDPICK jaw commands

This instruction is used for the gripper function application, which can control multiple output signals and
monitor and judge multiple input signals at the same time to achieve the processing of signal linkage and
inspection. The application for when the signal triggered to open or close the gripper jaws, and then judge
whether to open or close in place, not in place, then need to be alarmed output of the combination of functions
of the process application.

Grammar format:

MAC HANDPICK DO=<num expression> VALUE=ON|OFF DI=<num expression> VALUE=ON|OFF T=<time
num>, OUT;

DO: Output index number indicating the 10 number associated with the gripper open/close action. The
following VALUE option value indicates that the DO is equal to ON | OFF when the gripper is opened | closed.
DI: Input index number, indicates the 10 number associated with detecting whether or not the gripper
open/close action is in place, followed by a VALUE option value that indicates that the gripper open/close is in
place when the Dl is equal to ON|OFF.

T: timeout detection time, the unit is ms, that when DO = ON, the system waits for DI = ON signal to detect
whether the signal in place, if T = 0, the system has been waiting for the signal, if T > 0, if beyond the set time
clamping jaws are not yet in place, the system will issue an alarm, the alarm content for the ‘clamping jaws to

open or clamping abnormality’. If T=0, the system waits for the signal.

Instructions Example:
MAC HANDPICK DO=0 VALUE=ON DI=0 VALUE=ON T=1000, OUT;
L P[O]
The effect of the above statement line is similar to the following program line:
DO[0]=ON
WAIT TIME=1000
IF DI[0]=OFF THEN
THROW “Abnormal jaw opening or clamping” LEVEL=ERROR
ELSE

L P[0]
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END IF

Program Example:

L P[0] VEL=1500 CNT=100 ACC=300 DEC=300 ’'Move to teach point
PO

MAC HANDPICK DO=0 VALUE=ON DI=0 VALUE=ON T=1000,
OUT; ’When the target point P[0] is reached, the ‘open output signal’ output
signal DOJ[0] will be set to TRUE, waiting for the ‘open detection signal’ input
signal DI[0] to be set to TRUE, and the system will alarm if the waiting time
exceeds 1 second. ‘Jaw opening or abnormal clamping’.

R[0]=1 ’R[0] assigned to 1

L P[1] VEL=1500 CNT=100 ACC=300 DEC=300 'Move to teach point P1

MAC HANDPICK DO=R[0] VALUE=ON DI=R[0] VALUE=ON T=2000,
OUT; 'When the target point P[1] is reached, the ‘open output signal’ output
signal DO[R[0]] will be set to TRUE, wait for the ‘open detection signal’ input
signal DI[R[0]] to be set to TRUE, and the system will alarm when the waiting

time is exceeded by 2 seconds. ‘Jaw opening or abnormal clamping’.

o -

After the alarm is triggered, the alarm will be stopped, the alarm can be reset,

the statement will be re-executed after a successful reset, and if the conditions

are not met, the alarm will continue to be triggered.

7.35.2 SOFTFLOAT soft float command

The soft float function allows the arm to float in response to an external force in the direction of the force when
the arm is subjected to an external force in the stationary state. The position of the arm at rest where the soft
float function is turned on is called the reference position. After soft float is turned on, the soft float effect is
determined by the parameter configuration item of float. The parameter configuration is done on the Oscillator
Ul

The syntax format is as follows:
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MAC SOFTFLOAT <n> [(TIMES=numerical value) | (DI_NUM=numerical value DI_VALUE=ON|OFF ) |
( R_NUM=numerical value R_VALUE=numerical value) ], OUT

SOFTFLOAT<n>: specifies which group of float parameters to use, the value of n ranges from 0 to 7, and the
grouping expression specifies the judgement condition to stop the soft float.

TIMES: specifies the time to float, and stops the soft float when the time is reached.

DI_NUM and DI_VALUE: It specifies the state of this input 1O is equal to DI_VALUE to stop soft floating.
R_NUM and R_VALUE: Specifies that the soft float stops when the value of the R register is equal to
R_VALUE.

The stop condition of soft float can be in various formats, such as time specified, |0 state specified, R register

value specified, etc., which can be written by the user according to the actual requirements.

Instruction Example:

Example1:

MAC SOFTFLOAT 0 ,0UT "Without specifying the stopping condition
of Soft Float, Soft Float will be kept floating after it is turned on, and Soft Float
will not be stopped until the uninstallation process.

Example2:

MAC SOFTFLOAT 0 TIMES=2000, OUT 'Soft float is switched on and
switched off after 2S of float, the

Example3:

MAC SOFTFLOAT 0 DI_NUM=1 DI_VALUE=ON, OUT ’Enable soft
float and block, wait for DI[1]=ON to disable soft float

Example4:

MAC SOFTFLOATO0 R_NUM=9 R_VALUE=10.0, OUT "Turn on soft

float and block, wait for R[9] = 10.0 to turn off soft float

Procedure Example:
J P[0] "The soft float can only be switched on after the robot arm has
moved to the point and stopped.

MAC SOFTFLOAT 0 TIMES=2000, OUT ’Starts soft float with group 0
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parameters and closes after 2 seconds of float time

J P[1] 'Movement to point P1

o Tips:

The softfloat function only supports models that have been adapted to the

dynamics model. If the model does not support softfloat, a warning will be
thrown when executing the MAC SOFTFLOAT command, and there will be no
floating effect.

When soft float is enabled, the current tool, workpiece, and load level
parameters must be used correcily.

In the following cases, the soft float function is automatically turned off: when
the programme is paused, stopped or unloaded; when single-step debugging,
arbitrary line debugging, backward; when the system alarms. The system

throws an alert when the soft float function is switched off.

7.36Introduction to welding instructions

7.36.1 Call the welding channel instruction

Instructions:
Set the welding channel data, which is generally used to call multiple sets of process parameters for a
single weld.

Command example:

JP[1]

LP[2]

MAC ARC_ON R[500],0UT
LP[3]

MAC ARC_CHANNEL R[500],0UT
LP[4]

MAC ARC_OFF R[500],0UT

00 =~ @ ,n B W k2

operating steps :
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1. Select the line above the command line to insert.
2. Select the instruction — welding instruction — call the welding channel instruction.
3. Select the channel number for welding data retrieval from the dropdown menu.

4. Click the OK button in the toolbar to add the welding channel command.
7.36.2 Arc start command

Instructions:
Set the welding data and start the arc.

Command example:

JP[1]
LP[2]
MAC ARC_ON R[500],0UT
LP[3]
MAC ARC_OFF R[500],0UT

g bn B W R =

operating steps :

1. Select the line above the command line to insert.

2. Select the instruction — welding instruction — arc initiation instruction.

3. Select the channel number for welding data in the dropdown menu.

4. Click the OK button in the toolbar to add the arc-start command.

Note: Arc-start and arc-stop commands must be used in pairs and placed before the arc-stop

command.

7.36.3 Arc-Closing command

Instructions:
End welding.

Command example:
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1
2
3
4
5
6

JP[1]
LP[2]
MAC ARC_ON R[500],0UT
LP[3]
MAC ARC_OFF R[500],0UT

operating steps :

1. Select the line above the command line to insert.

2. Select the instruction — welding instruction — arc collection instruction.

3. Select the channel number with the closest matching arc command in the dropdown.

4. Click the OK button in the toolbar to add the arc closing command.

Note: The arc closing and arc opening instructions must be used in pairs and placed after the arc

opening instruction.

7.36.4 Flight arc parameter setting command

Instructions:

The arc can be started in advance after the distance from the arc setting point, and the production

rhythm can be improved by increasing the arc time.

Command example:

= o i B W R e

MAC FLIGHT DISTANCE=200,0UT
JP[1]

LP[2]

MAC ARC_ON R[500],0UT

LP[3]

MAC ARC_OFF R[500],0UT

operating steps :

1. Select the line above the command line to insert.

2. Select the instruction — welding instruction — flight arc initiation parameter setting instruction.

3. Enter the distance from the starting point to the arc before the arc begins in the input box.
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4. Click the OK button in the toolbar to add the flight arc parameter settings.
5. After adding the flight arc parameter setting command, click Change Properties at the point requiring
flight arc, check the Flight Arc checkbox, then click OK. The point will become the flight arc point.

Example of flight arc execution:

JIL

During Exercise Arc Start Too Early Arc Start Point

Taking a standard welding machine as an example: With a default slow wire feed speed of 50mm/s
during arc initiation, the distance between the wire tip and workpiece after arc termination is approximately
10mm. Without the flying arc function, the wire requires 200ms to contact the workpiece for ignition welding
during the arc initiation phase. Since the robot decelerates upon reaching the arc initiation point without a
fixed speed, the actual distance traveled during the 200ms run before reaching the arc point cannot be
precisely calculated. Therefore, adjustments must be made based on actual usage. Typically, the test
distance is preset as the distance from the electrode tip to the workpiece. As shown in the diagram, the
flying arc parameter is first set to 10mm in the configuration command, followed by welding, with
subsequent adjustments made according to actual production conditions.

Note: Since the robot initiates arc movement before reaching the actual starting point, avoid excessive

wire feeding during arc initiation to prevent arc explosion or stretching that may disrupt production timing.
7.36.5 Example welding instruction program

Usage of Welding Instructions with Only One Set of Process Parameters for a Single Weld
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JP[1]

LP[2]
Welding between P1 and P2 uses the
MAC ARC_ON R[500],0UT default channel number parameters.

LP[3] .( Please confirm that the channel

parameters are set correctly before

MAC ARC_OFF R[500],0UT
L P[4]

welding.

- & o B W R

Note: The arc-start command will use the welding channel parameters. Check that the parameters are
set correctly before welding.

Usage of Welding Instructions for Multiple Process Parameters in a Single Weld

1
JP[1]

2
3 LP[2]

4 MACARC_ONR[500],0UT

5 LP[3]

6 MACARC_CHANNEL R[513],0UT
7
8
9

L P[4]
MAC ARC_CHANNEL R[526],0UT
L P[5]

10 MACARC_OFFR[500],0UT

11 LP[6]

You can modify the channel call and arc start commands after insertion, as shown in the figure.

Welding channel 1 v || Mone ¥ || Modify |

3

Arc on J 1 T|| None vH Modify |

| OK || -:_'.-*nr'.-:e||

After selecting the command line and clicking the Modify button below, a Modify button will appear next

to it. Click Modify on the command line to open the dialog box shown in the figure below.
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Channel Parameter Modification

ng Channel Description \Il:MLL | Arc Ending Current (A) | |
Control Mode [separatemoce ¥ | Arc—off Voltage (V) 12 |

g Machine Operating Mode | wone v | Arc Off Time (s) b J
Starting Current (A) 30 | Welding Current (A) [so ]
Starting Voltage (V) \4}2 Welding Voltage (V) 12 |
J

J

|
Start Time (Stop-S) o |  Welding speed (mm/s) |
arting Time (Dynamic-S) [0 | Retracement Time (S) o

As shown in the figure below, select the channel number to modify. The process parameters will
display modification boxes for current, voltage, and welding speed. After setting these parameters, the
welding voltage, current, and speed will be updated to the current settings. If no channel is selected, the
voltage, current, and welding speed will remain unchanged. Click OK to confirm the changes, which will
update the channel number and parameters. Additionally, the arc initiation command now includes an arc

detection function for fish-scale welding.

Arc on | 2 v || Mone v || Modify |

7.36.6 Swing command

The swing function enables the robotic arm to execute linear or circular motions while maintaining a
predefined direction, with the final end-effectors TCP (Target Control Point) achieving a specified trajectory.
This motion is widely used in welding and grinding applications, featuring common patterns such as
sinusoidal Z-swing, circular swing, crescent swing, figure-eight swing, and L-shaped swing.

7.36.6.1 Explanation of parameter settings for swing welding Channel

Channel Parameter Modification

e

ing Channel Description | Swing shape —shaped'|
frequency (0-10 Hz) | Swing amplitude (1 -100) mm B
Swing plane Swingswdetoswde'| Whether to stay

Right Dwell Time (s)
Azimuth angle (-90790)°
Reference Point Two (0 -999)

t Dwell Time (s)
jon angle (-90~90)°
ice Point One (0-999) (

=
o
4

Parameter meanings are as follows:
Packing channel description: channel notes.

Swing shape: Choose from Z-shaped, round, L-shaped, crescent, inverted crescent, or figure-eight.
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Amplitude of oscillation: the distance from the wave crest to the central axis, measured in millimeters
(mm).

Swing frequency: the number of swing paths per second, measured in Hertz (Hz).

Swing plane: The plane containing the swing motion, representing its direction. First, establish the first
plane using the line connecting the starting and target points as the X-axis and the tool coordinate systems
Z-axis. Then, calculate the Y-axis of the swing plane by cross-multiplying the first planes normal vector with
the X-axis, followed by the Z-axis through cross-multiplication with the X and Y axes. The XYZ axes form
the swing coordinate system. 0: along the Y-axis of the swing coordinate system; 1: along the Z-axis; 2:
along the X-axis.

Stay: Yes or No.

Left dwell time: The dwell time of the left endpoint. Measured in seconds. If not an integer multiple of
the interpolation cycle, it is rounded to the nearest 4ms. Rounding follows the standard rounding rule.

Right dwell time: The dwell time of the right endpoint. Measured in seconds. If not an integer multiple of
the interpolation cycle, it is rounded to the nearest 4ms. Rounding follows the standard rounding rule.

Elevation: The angle of rotation around the X-axis of the swing coordinate system, measured in
degrees, with a range of-90 to +90 degrees. A positive value indicates a counterclockwise rotation, while a
negative value indicates a clockwise rotation.

Azimuth: The tilt angle of the swing path on the specified plane. A positive value tilts the left endpoint
toward the X+ axis, while a negative value tilts the right endpoint toward the X+ axis. The unit is degrees,
with a range of £90 degrees. When ORI equals +90 degrees, the swing direction is parallel to the X-axis.

Reference point 1: The index value of the LR register, ranging from 0 to 999. It is the point on the first
face of the L-shaped swing and is stored in the LR register.

Reference point 2: The index value of the LR register, ranging from 0 to 999. It is the point on the
second surface during L-type oscillation, stored in the LR register.
7.36.6.2 Description of swing welding types

Z-shaped swing

The sinusoidal Z-axis oscillation path is shown below. The robotic arm can perform vertical oscillations

on the specified plane when executing linear or circular trajectories.
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Y ' Sinusoidal Zigzag Oscillation &
... Onecyce Left endpoint

A

Amplityide
Y >
X

—

Movement speed : :

Right endpoint

Circular Oscillation
The circular swing trajectory is as follows: when the robotic arm performs linear or circular arcs, it can

draw circles while moving forward on the designated swing plane.

Y A Circular Oscillation @
A
Y
-
Amplitude
X
—'
Movement speed

L-shaped swing
An angle exists between the two plates, and the manipulator alternates swinging motions on both plate

surfaces while performing the main motion. The L-shaped swinging trajectory is as follows.
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7 A

L-pattern Oscillation

A Y

Amplitude

X

Note: When using an L-shaped swing, in addition to teaching the straight path, you must also teach
"Reference Point 1" and "Reference Point 2" on both sheet metal surfaces. In the index of the LR register
specified by the swing welding channel number parameter, these two points are used to determine the
sheet metal angle with the weld path. The L-shaped swing cannot be used for arc paths.

Crescent Moon Swing

The trajectory of the crescent moons swing is as follows:

‘ Crescent Oscillation

Y

i/

Movement speed

Counter-Crescent Swing

The anti-crescent swing trajectory is as follows:
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Y A Backward Crescent Oscillation

A
Amplitude]
Y

SER\\\\\\

Movement speed

character swing
The 8-character oscillation path is as follows: When the robotic arm executes linear or arc commands,
it can perform a motion that traces an 8-character pattern while moving forward on the designated

oscillation plane. As shown in the figure below:

y & ; —
Figure-8 Oscillation

A

Amplityde

\j

e
Movement speed

Example of Swivel Welding Channel Command
Instructions:

Set the flip-flop welding parameters for the flip-flop welding program.
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Example command: Joint P[1]

Line P[2] Arc Point

Swing Start (1) Swing Start command
Arc Start (1)

Line P[3]

Line P[4]

Arc P[5]

Arc P[6]

Arc P[7]

Arc P[8] Fox Point

Arc Close (1)

End of swing (1) End of swing command

Joint P [9]

operating steps :

1.0pen the welding process package — process parameters — flip welding channel, select channel 1,
click the "Modify" button, and set the required flip welding parameters.

2.Create a new program, click the "Open" button, then click the "Edit Program" button.

3.Go to the designated position and select the Insert Joint, Straight, or Arc command.

4.Select the instruction — swing welding instruction — call the swing start instruction.

5.Select the swaging channel number in the drop-down list.

6.Click the OK button in the toolbar to add the call-to-solder channel command.

Example program:
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1 P1]|

| P[-2]

MAC WEAVESTART ARCINGWELDCHANMELINDEX=1,0UT
MAC ARC_OM R[5@@],0UT

P[3]

P[4]

P[5] P[6]

P[6] P[7]

P[7] P[8]

P[8] P[9]

MAC ARC OFF R[5@@],0UT

MAC WEAVEEND ARCINGWELDCHAMMELINDEX=1,0UT
3 P[9]

i R i T i [l e B i

7.36.7 Production order
7.36.7.1 Production statistics command
Instructions:

The instruction is a statistical output instruction, which counts the output of welded workpieces.

Joint P[1]
Line P[2] normally edited program

Production Statistics (1) Production Statistics Command

Command example:
o 287 P[1]
o 3 LP[2]
4 MACARC_PRODUCTNUM(1),0UT

operating steps :

1. Select the line above the command line to insert.

2. Select the command — Output command — Output statistics command.

3. Select the production statistics channel number from the dropdown menu.

4. Click the OK button in the toolbar to add the output statistics command.

Note: After executing the yield statistics command, you can view the results in Process Package —

Yield Statistics.
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7.36.7.2 Production reset command
Instructions:

This instruction resets the output of the corresponding channel.

Joint P[1]
Line P[2] normally edited program

Zero production (1) Clear the production of channel 1

Command example:
? 2% JPL]
9 3 LP[2]
4 MACARC_CLEARPRODUCTNUM(1),0UT
operating steps :
1. Select the line above the command line to insert.
2. Select the command — Output command — Reset output command.

3. Select the channel number to reset from the dropdown list.

4. Click the OK button in the toolbar to add the production reset command.
7.36.8 Fish scale pattern command
7.36.8.1 Straight fish scale welding instruction

Instructions:

This instruction is a motion command, and the welding effect after execution is fish-scale.

Joint P[1] Normal editing program

Arc Start (1) Arc start command. A set of welding channels is called
by default before arc start.

Straight line fish-scale welding P[2] Translation speed=8mm/s
Time=100ms Interval distance=1mm

Arc closure (1)

Command example:
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JP[1]
3 MACARC_ONRI[500],0UT

MAC INTERMITTENT _WELD P[1] VEL=8 TIME _FLAG=0 SPACE _TIME
_DISTANCE=100 IDLING_DISTANCE=1,0UT

5 MACARC_OFFR[500],0UT

L")

[

operating steps :

1. Select the line above the command line to insert.

2. Select the instruction — Fish-scale welding instruction — Straight-line fish-scale welding instruction.

3. You can input the translation speed, time, and interval distance in the input box.

4. After completing the input, click the OK button in the toolbar to add the straight-line fish-scale
welding instruction.
7.36.8.2 Arc fish scale welding point recording command

Instructions:

The instruction is for recording the arc position of the arc fish-scale welding.

Joint P[1] ¢ transition point

Arc Start (1) Arc start command, calls a set of welding channel data

Record the arc fish-scale weld point position P[2] Record the arc
fish-scale weld point position instruction

Record the arc fish-scale weld point position P[3] Record the arc
fish-scale weld point position instruction

Record the arc fish-scale weld point position P[4] Record the arc
fish-scale weld point position instruction

Execute the arc fish-scale welding motion. Execute the arc

fish-scale welding motion command.

Arc Close (1) Arc Close Command

Command example:
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25 JP[]

3 MACARC_ONR[500],0UT
4 MACWMP[2],0UT

5 MACWMP[3],0UT

6 MACWMP[4],0UT

MAC MOVE_WM VEL=8 TIME _FLAG=0 SPACE_TIME_DISTANCE=100
IDLING_DISTANCE=1,0UT

g MACARC_OFFR[500],0UT

operating steps :

1. Select the line above the command line to insert.

2. Select the instruction — Fish-scale welding instruction — Record the position of the arc fish-scale
welding point.

3. Click the OK button in the toolbar to add the arc fish-scale welding point recording command.

Note: Insert at least three arc fish-scale weld point recording commands together to plan the arc path.
7.36.8.3 Arc fish scale welding motion command

Instructions:

The instruction is the arc fish scale welding motion instruction, which is usually placed under the arc

fish scale welding point recording instruction.

Joint P[1] ¢ transition point

Arc Start (1) Arc start command, calls a set of welding channel data

Record the arc fish-scale weld point position P[2] Record the arc
fish-scale weld point position instruction

Record the arc fish-scale weld point position P[3] Record the arc
fish-scale weld point position instruction

Record the arc fish-scale weld point position P[4] Record the arc
fish-scale weld point position instruction

Execute the arc fish-scale welding motion.

Arc Close (1) Arc Close Command

Command example:
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2

3
4
5
6

8

JP[1]

MAC ARC_ON R[500],0UT
MAC WM P[2],0UT

MAC WM P[3],0UT

MAC WM P[4],0UT

MAC MOVE_WM VEL=8 TIME _FLAG=0 SPACE_TIME_DISTANCE=100
IDLING_DISTANCE=1,0UT

MAC ARC_OFF R[500],0UT

operating steps :

1. Select the line above the command line to insert.

2. Select the instruction — Fish Scale Welding Instruction — Circular Fish Scale Welding Motion

Instruction.

3. The input box allows you to enter the translation speed, time, and interval distance of the movement.

4. Click the OK button in the toolbar to add the arc fish-scale welding motion command.

7.36.8.4 Example program of fish scale pattern instruction

Use of Straight Line Fish Scale Welding Instructions

Joint P [1] Normal editing program

Arc Start (1) Arc start command. A set of welding channels is called by default before arc start.

Fish-scale welding P[2] translation speed=8mm/s time=100ms interval distance=1mm

Fish-scale welding P[3] translation speed=8mm/s time=150ms interval distance=1mm

Fish-scale welding P[4] translation speed=8mm/s time=80ms interval distance=1mm

Fish-scale welding P[5] translation speed=8mm/s time=50ms interval distance=1mm

Arc closure (1)

Joint P [6]
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o 38 1PH]
3 MACARC_ONR[500],0UT

MACINTERMITTENT _WELD P[2] VEL=8 TIME _FLAG=0 SPACE_TIME
4 _DISTANCE=100 IDLING_DISTANCE=1,0UT

MAC INTERMITTENT _WELD P[3] VEL=8 TIME _FLAG=0 SPACE _TIME
3 _DISTANCE=150 IDLING_DISTANCE=1,0UT

MAC INTERMITTENT _WELD P[4] VEL=8 TIME _FLAG=0 SPACE _TIME
b _DISTANCE=80 IDLING_DISTANCE=1,0UT

MACINTERMITTENT _WELD P[5] VEL=8 TIME_ _FLAG=0 SPACE_TIME
L _DISTANCE=50 IDLING_DISTANCE=1,0UT

g MACARC_OFFR[500],0UT

9 9 JP[6]

Application of Arc Scaled Welding Instructions

Joint P [1] ‘ transition point

Arc Start (1) Arc Start command, calls a set of welding channel data

Record the arc fish-scale weld point position P[2] Record the arc fish-scale weld point position
instruction

Record the arc fish-scale weld point position P[3] Record the arc fish-scale weld point position
instruction

Record the arc fish-scale weld point position P[4] Record the arc fish-scale weld point position
instruction

Execute the arc fish-scale welding motion.

Arc Close (1) Arc Close Command

Joint P[5] transition point
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o p ool P[1]

3 MACARC_ONR[500],0UT
4 MACWMP[2],0UT

5 MACWMP[3],0UT

6 MACWMP[4],0UT

MAC MOVE_WM VEL=8 TIME _FLAG=0 SPACE_TIME _DISTANCE=100
IDLING_DISTANCE=1,0UT

g MACARC_OFFR[500],0UT
o 9 JP[5]

7.36.9 Laser positioning command

The laser positioning function in robotic welding utilizes a laser to scan the workpiece, capturing data
on its position and shape. The robot controller then processes and analyzes this information to determine
the optimal welding path and parameters. This feature enables precise positioning and path planning during
automated welding, thereby enhancing both welding quality and efficiency.

pay attention to :

A. The welding surface must be kept smooth, free from dirt and oxides to prevent laser reflection
interference, ensuring precise tracking.

B. The laser must remain stable, free from vibrations or interference, to ensure tracking accuracy.
7.36.9.1 Laser tracking parameter adjustment

To configure the laser tracking path, navigate through the following menu sequence: Main Menu —
Plugin Package — Welding Process Package — Laser Positioning. This will open the Laser Positioning
Parameter Setup interface (as shown below), which includes three sections: Communication Settings,

Search Parameter Settings (containing parameters for laser positioning), and Tracking Parameter Settings.
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Function Laser Settings { Laser calibration Position Channel Weld Description
() System Set = M - 21
Communication Settings
O Curve
Laser Brands: | CRNT v ‘
() Chamel = M S—
Controller IP: | ‘ 2 ‘ ‘ : ‘ ‘ ‘ |
() Weld Status e m— — — —
Laser IP: | |_
© L pesitioning e s cm—
P —— Port number: | | Connection timeout: ‘ |
o — P : T TiMan. 4
@ ek aetving Lag time: | |Read/\¥r1te Timeout : ‘ | i
— — UT DEF
) ’ : UF DEF
O hes Teasking Communication S - Sz A
O Malti-lave: Search parameters "Sfﬂed
s ow
= | >
() External PRG 100 ¥
e e i
' @ Alm
diweld Pa(kaﬁe @user Adrmnmiiedm successfully! 15:08 3

communications setting :

Laser tracking brand: Select the brand of the laser.

Controller IP address: The controllers IP address is automatically read and does not require
configuration.

Laser IP address: Set the lasers IP address.

Port number: Set the port number for laser communication.

Connection timeout: Set the connection timeout time between the robot and the laser.

Delay time: Set the delay time.

Read/Write timeout: Set the read/write timeout time.

Communication status: Displays the lasers connection status. Green indicates a successful connection,

while red indicates no connection.

Search parameters:

Search count: Set the number of bit searches.
Search speed: Set the search speed.

Search distance: Set the search range.

Search starting point precision: Set the precision for the starting point of the search.

Tracking parameters:
Weld end point accuracy: Set the weld end point accuracy.
X-axis tracking accuracy: Set the X-axis tracking accuracy.

Y-axis tracking precision: Set the Y-axis tracking precision.
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Z-axis tracking accuracy: Set the Z-axis tracking accuracy.

Communication connection: After completing the input communication settings, click the
"Communication Connection" button to establish communication with the laser. Check the communication
status to confirm the connection.

Laser on: After establishing a communication connection, click to turn the laser on or off. You can also
use the auxiliary configuration buttons to control the laser.

Save parameters: After entering search and tracking parameters, click "Save parameters" to save the
input parameters.
7.36.9.2 Laser positioning command

Launch the program and initiate editing. In the laser positioning command options, insert the laser
positioning command by selecting the weld type and channel number for laser positioning. Enter the
required LR register number for point recording (the corresponding register number must be pre-recorded
with the posture). Activate the laser positioning flag switch corresponding to the laser channel number,
which can be configured in the laser positioning setup interface of the process package. The following
figure shows a template application for single-point laser positioning, including the steps to turn on the laser,

perform laser positioning, and turn off the laser.

Weld Type erlaps are not distinguishe: ¥ | Register No

2 ' ' Call laser find channel ' 1 v ||

7.36.9.3 Intersection calculation

The intersection point calculation instruction is inserted after the point data is scanned. The basic
principle is to determine a straight line through two points, and then calculate the intersection point position
through two straight lines (four points) or three straight lines (six points). Generally, the intersection point
position is used as the end position of the weld seam.

As illustrated below: Launch the program — Initiate editing — Welding instruction — Laser positioning
instruction. Select the intersection calculation command, which can be configured for either four-point or
six-point intersection calculation. Taking the four-point configuration as an example: Points 1, 2, 3, and 4

must be paired with corresponding register numbers 1 and 2 respectively. Points 3 and 4 form a straight line.
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Points 1 and 2 are designated as scanning points on the weld seam. The intersection box requires two
entries: the register number for storing the calculated result, and the offset value for the intersection
position. The offset direction is determined by the register position of point 2 relative to the intersection
point.
Intersection point :ifourpoint v [Pl
| -ipz | = |Pa
2 ) ) )

I | Intersection point |

Distance | |

7.36.9.4 Starting point calculation

The starting point calculation instruction confirms the welds initial position after completing intersection
calculations. The basic principle involves determining the weld direction through two points, then
calculating the starting position based on the input distance.

As shown in the figure below: The actual weld length is entered through the distance selection box.
The weld direction is determined by the registers corresponding to positioning point number 1 and
positioning point number 2. The welding method is determined by the transition from number 1 to number 2.
The intersection point number is stored in the intersection register of the intersection calculation instruction,

while the starting point number is recorded in the LR register to track the initial position.

. [ | [ |
distance | | Search num | |
2 Search num | | Intersection Num | |

Start Point Num | | | |

7.36.9.5 Calculation of offset

The laser offset command achieves the same functionality as contact-based positioning by
invoking the position channel number and selecting an offset type. As illustrated, offset types include
1D,2D,3D+, and arc, with the primary differences lying in the number of scanned points: 1D scans one point,
2D scans two points, while 3D+ and arc scan three points. Position points are sequentially filled into the
register numbers corresponding to each positioning command based on the scanning sequence. The offset
number must be customized (recommended range: 5-20) and is then passed to the offset command in

subsequent contact-based positioning operations.
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Offset Type i 1D v | Search Site 1 | |

Offset Num | | | OK || Cancel |

Text Prok Text Prog

FY/KK.PRG P Pointinfo FY/KK.PRG P Paintinfo
13 5 NDEX4=7,0UT
s 14 P[]
o 15 JP[6]
16 MACMIGRATION_BEGIN INDEX=7, OUT
¢ 17 LP[7]
18 MACARC_ONR[500],0UT
9 19 LP8]
20 MACARC_OFF R[500],0UT
21 MACMIGRATION_END, OUT
9 22 JPM
o 23 JP[10]

Selected line: 6 Total lines; 23

JPl [Rec. [Move]
LP2l o
MAC LASER_ON, OUT

WAIT TIME=1000

MAC LASER_SEARCH LASER _CHANNEL=1 WELD_TYPE=1 INDEX2=1,0UT

JP[3]

LP[4]

MAC LASER_ON, OUT

10 WAITTIME=1000

MAC LASER_SEARCH LASER _CHANNEL=1 WELD_TYPE=1 INDEX2=2,0UT

17 MACLASER_OFF, OUT
Selected line: 2 Total lines: 23

"
@ =g | Morev |

© w N e AW N

1

* Top =
F Top

G ED (-

As illustrated in Figure 2D, the laser positioning system comprises three functional modules. The
scanning module employs a linear laser sensor to detect the workpieces fixed position, with recorded
values stored in corresponding registers. The system determines the required number of scanning points
based on the weld seam offset type. The second module performs seam offset calculation by applying
offset commands to process the register values, generating precise offset data for the weld seam trajectory.
The final welding module inserts the target seam trajectory between the start and end offsets, enabling

comprehensive position adjustment for welding operations.
7.36.10 Laser tracking command

Laser tracking in welding robots is a technology that utilizes laser measurement to track welding
positions and shapes. By scanning the workpiece with a laser, it captures positional and dimensional data
to enable precise welding path tracking and correction. The figure below illustrates a typical laser tracking
scenario. Key points to note: 1) Positions PO to P4 are scanned continuously at preset translation speeds to
locate the welding arc initiation point, with P4 serving as the starting point for arc detection and requiring

initial trial recording; 2) The movement from P4 to P5 constitutes the actual welding trajectory.

Guangzhou Auctech Automation Technology Ltd 399



@) AUCTECH

Programming instructions

JP[1]

JP[2]

MAC LASER_ON, OUT

MAC LASER_SEARCH_TRACK P[3] WELD_TYPE=1VEL=8, OUT
MAC ARC_ON R[500],0UT

MAC LASER_START _TRACK, OUT

LP[4]

MAC ARC_OFF R[500],0UT

MAC LASER_STOP_TRACK, OUT

MAC LASER_OFF, OUT

e 12 JP[E]

L= R o e T = TR & [ I 5 R

_
= o

7.36.10.1 Laser tracking precautions

A. The welding surface must be kept smooth, free from dirt and oxides to prevent laser reflection
interference, ensuring precise tracking.

B. The laser must remain stable, free from vibrations or interference, to ensure tracking accuracy.

C. The current version of laser tracking is only compatible with straight weld tracking without a
positioner, and other applications are not supported.

D. The search speed and welding speed should be set to the same.

E. The laser tracking function will only work after configuring the external mode.

F.The laser tracking program needs to record the coordinates of the workpiece.

7.36.10.2 Laser tracking preparation
A. Material Preparation
(1) One laptop
(2) One network cable
(3) Laser Positioning Sensor Software Installation Package
(4) Huashu Robotics
(5) Laser Positioning Sensor Software Tracking Device

(See the laser user manual for installation instructions)

B. Install the laser.

Guangzhou Auctech Automation Technology Ltd 400



#)AucTecH

The laser must be mounted on the robot welding gun and positioned in front of it (as shown in the

Programming instructions

figure below).

C. Setting up computers, robots, and laser communication

(1) Match the computer IP address with the robot controller

(2) Configure the welding process package at the teaching device end-laser positioning-laser setup, to
match with the robot control

After setup, click the teaching device to establish communication. A green status indicates a successful

connection. Restart the robot to complete initialization. The specific values are shown in the figure below:

Internet Protocol version 4 (TCP/IPv4) properties X

General

If the network supports this feature, you can get the IP settings that are automatically
assigned. Otherwise, you will need to obtain the appropriate IP settings from your
network system administrator

(Get an IP address automatically
Q)2 the following IP adress Gy
IP address (1)

Subnet mask:

The default gateway:

Get the DNS server address automatically (B)
Qs the following DNS server address

The preferred DNS server.

alternate DNS server (A).

Validate settings on port exit (L) Advanced (V)
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Function

O systen Set
) Curve

() Chammel

() Weld Status
O L positioning
O Output stats
() Touch sensing
() Are Tracking
O ulti-layer

) External PRG

() Authorization

Laser Settings 1 Laser calibration Position Channel Weld Description

Communication Settings

Laser Brands: | CRNT -‘

Baed. 0.

‘ Connection timeout: |:‘

Controller IP:

Laser IP:

|

|,
Port number: |:
Lag time: |:‘ Read/Write Timeout: |:‘
Communication S -

Search parameters

|

Laser Off

Communication connection

i\ eld Package
—

@user Admin Eaﬁed in successfully!

& Admin

JR612B

STOP

oAl

TiMan. 55

UT DEF

UF DEF
SynG Def N7

& Speed
Low

100 ¥

@ Alm

7.36.10.3 Laser calibration

1) Access the calibration interface

(1) The teaching device enters the welding process package-laser positioning-laser calibration-start

calibration (select the current tool coordinate number in the tool coordinate system)

(2) Launch the FULL-V full-view laser positioning sensor software on the computer, connect the sensor

to access the laser positioning sensor interface. When the sensor, robot, and laser display are all

connected and operational, the hardware connection is confirmed to be normal.

Functiun Laser Settings Laser calibration | Position Channel Weld Description
O System Set
S Toal Select ‘ 0 4 |
O Cramnel (
Remarks ‘ |
© Wed Status - .
o Calibration Data
© Lsositoning
il Nt recorded
O Dutput stats i
M2 ot rzmorded
O Touth sensing =
M3 Natrzzorded
O HreTracking
MBI Nat recorded
O Muit-layer
MED Mot rzzorded
O Ertemal RS
O tutarization Start calibration Calibration
dhweld Package 10:31

TiMan. 53

UT DEF
UF DEF

synG per | A4

aSpeed

+ + + + + +

it
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2) Configuring Scan Welds and Preparing Calibration Plates
(1) Open the laser software on your computer. Click the unlock button in the right panel to access the
internal parameter settings for the current task. Select the right-side overlap top plate edge as the weld type

in the weld configuration section, then save and maintain the settings for the task number.

RRELLL, SULITA- TSN S0 RO LR s BN P Pox SREATESEI FERDT ALY muEw  Dm

HZR ¢ TAEASHLN HREBRERETEN
RERREAE @TENTERLER

P4A L4 P
v‘:\\
H

\\‘
EN \
PIA L1 N
E{‘xﬁff //,/f Y,

0 P18 il BB

=

E
55..55:’

=
() Tem

(2) Select a carbon steel plate with a thickness exceeding 3mm for the calibration board. The standard
board used on-site measures 200mmx50mmx5mm. After selecting the appropriate carbon steel plate, mark

a straight line on it to align with the laser line for calibration (as indicated by the red line in the figure below).
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3) Begin calibration

Record the MA1 location
As shown in the figure below: The MA1 position requires moving the laser positioning sensors scanned
weld seam to the upper left edge (marked in red), while the actual laser line of the welding gun must align

with the straight line marked on the carbon steel plate, recording the current position.

B T T me—— -
L TV T - e
-3.91( 31.7% LU
v EER - mERem M@ omw O
a5 e v asms
2rhn a5 wm 9w W
5 = wr [ s ;. v
S am
: ! - G um | YRR
10 « me
- s « whEa
v amen
s v mem
s v wmni
T + xman
» wEEn
v smen
- A aae v G
i ol He + gava
-+ = maEm

WA B LA
» e

woow m me oW w0 e W @ @ w0 m  oom omom

G 1'C S5 29,67 19.10.5 P10 Z1ATHSTY [5.2,35:ge4a1575 SRS, B SE OIS BV 9B WA W 2,513 040 202305 L8THO:S81 21

Function Laser Settings Laser calibration 1 Position Channel Weld Description

(C) System Set

O Curre Tool Select | 0 v |

© Chanael (
Remarks | |

() Weld Status
Calibration Data
© L_positioning ]

MA1 916. 84, —47 7419, 671 827, -179.997, —0.0183893, 179.997, 0, 0, 0, record Mov

() Output stats

MAZ Hot recorded record Mov: T1 Man.
) Touch sensing - E
123 Not recorded record Mov UT DEF
5 y UF DEF
Aze tzecking ME1 ot recorded record Mowi SynG Def
O Multi-layer MB2 Hot recorded record Mow # Speed
- Low
< | L2

(C) Bxternal PRG

100 ¥

Laser Off Save Not [End Calibrationy Calibration

(7) Authorizatien

@ Alm

\Weld Package O zus87Y; Tips 1l EEEEGEE SRt TR 15:23
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4) Record the MA2 location

As shown in the figure below: The MA2 position requires moving the laser positioning sensors scanned
weld seam to the lower left edge (marked in red), while the actual laser line of the welding gun must align
with the straight line marked on the carbon steel plate, recording the current position.

[ mE 4 v

v mxen
100w st
s mxan

v amsn

LEd v mum

o v anmit
: . maRa

.82 b e
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- ]
el naEn

SNEBEA

ANERAD: WD
> mamaER

i
2
5
4 Moot ¥
1
e

0 e 254 o m m e m o wm m wm om T m

S P .55 M 74 1 2 R o s g @

Function

() System Set

&itanra Tool Select | 0 -:‘

(7) Channel

Remarks | ‘

(O Weld Status
Calibration Data

© 1 _positioning

e
WAL 916,84, —47.7419, 671 627, —179.997, —0.0183898, 179,997, 0, 0, 0, record Movi|
() Output stats ~ -
MAZ 916,84, —47.7419, 671 627, —179.997, —0.0183898, 179,997, 0, 0. 0. record Mow TiMan. ;-
O Tousk pusing = = :
MA3 916.84, —47.7419, 671 627, -179.897, —0.0183898, 179.897, 0, 0, 0, record Mow UT DEF
o i - = UF DEF , .
fm i nr MB1 916. 84, —47.7419, 671 627, -179.997, —0.0183898, 179.997, 0, 0. 0, record Mow SynG Def 9
) Wulti-layer MB2 916 84, —47 7418, 671 627, -179.997, -0 0183898, 179 997, 0, 0, 0, record Mow # Speed
= b4 Low
| »

(O) External PRG

100 &

(D) Authorization

0 Alm

¥5Weld Package @E4E84EN; Tipsl BREESTFASNMFEETSRE 15:24
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5) Record the MA3 location
As shown in the figure below: The MA3 position requires moving the laser positioning sensor to scan
the weld seam to the lower-middle edge (marked in red), and the laser line of the actual welding gun must

align with the straight line marked on the carbon steel plate, recording the current position.
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() System Set

() Curve

(O Channel ]
Remarks ‘ ‘

() Weld Status =
Calibration Data

[+ B3
e
WAL 916. 84, —47.7419, 671627, —179.997, —0.0183898, 179,397, 0, 0, 0. record Movi
() Output stats = -
MAZ 916 84, —47 7419, 671 627, —179.997, -0 0183898, 179.997, 0, 0, 0, Fecord Mowv: T [ E e
@ Teuek enning - - i
MA3 916.84, —-47.7419, 671627, -179.997, -0 0183898, 179.997, 0, 0, 0, record Mov UT DEF
c i UERDEF) | .
D) Aze Tracking MB1 916.84, —47.7418, 671 627, —179.997, —0.0182898, 179.997, 0, 0. 0, record Mow: S
() Multi-layer MB2 B16.84, —47. 7419, 671 627, -179.997, -0. 0183888, 179.997, 0, 0, 0, record Mow # Speed
bl Low
| »
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Calibration

() Authorization
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disii\eld Package Q24T 8 Tips L ERSEETL SREFSTRE 15:24
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FU.HC t i on Laser Settings J Laser calibration 1 Position Channel Weld Description
() System Set
e Tool Select ‘ 0 '|
() Chammel

Remarks ‘ |

(D) Weld Status s
Calibration Data

© L_positioni
WAL 916,84, —47.7419, 671 627, -179.997, -0.0183898, 179.997, 0, 0, 0. record Movi|
() Output stats -
A2 916,84, —~47.7419, 671627, -179.997, -0.0183898, 179.987, 0, 0, 0, frecord Mow: TiMan. -
B Taak decing -
MAZ 91684, —47.7419, 71 627, —179 997, -0.0183898, 179.997, 0, 0, 0, record Mov UT DEF
C 1{, UENDEF] |
D Arc Tracking WB1 916 B4, —47 7418, 671 627, —179 997, —0.0183898, 179 887, 0, 0, 0, record Mov SynG Def A&
O Multi-layex AB2 916,84, ~47.7419, 671 627, -179.997, —0.0183898, 179.887, 0, 0, 0, record Mow #Speed
| | »

() External PRG

Calibration

(O Authorization

H\Weld Package @ BRSHER; Tips: L BESEETE SUEAREE R 15:24

6) Record the location MB1

As shown in the figure below: For the MB1 position, the laser positioning sensor must scan the weld
seam to the upper-middle edge (marked in red), and the laser line of the welding gun must align with the

straight line marked on the carbon steel plate. The current position should be recorded.
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FUI’]Ct iOI’] Laser Settings J Laser calibration 1 Position Channel Weld Description
) System Set
o Tool Select ‘ 0 '|
urve )
() Channel
Remarks ‘ |

() Weld Status s
Calibration Data

© L_positioning

MAL 916,84, -47.7419, 671 627, -179.997, -0.0183898, 179.987, 0, 0, 0. Pecord Movi
) Output stats

KA 916. 84, —47.7419, 671 627, -179.997, -0.0183898, 179.997, 0. 0. 0, krecord Mov TiMan. .-
© Touch sensing e
M:3 916,84, -47.7419, 671 627, -179.997, —-0.0183898, 179.997, 0, 0, 0, record Movi UT DEF
o i UESDEF] | .
Rrzileacking ME1 916 84, —47.7419, 671 627, -179.997, —0.0183898, 179.997, 0, 0. 0. record Mov: synG pef 9
O Multi-layer EZ 916.84, —47.7419, 671 627, -179.997, -0.0183898, 179.997, 0. 0. 0. krecord Mov # Speed
=T Low
. | E

() External PRG

100 &

nd Calibratiol

() Authorization

0 Alm

%;’:We[d Package @ B80T Tips LERERE TS MEARTRE 15:24
———

7) Record the location MB2
As shown in the figure below: For MB2 position, the laser positioning sensor must scan the weld seam
to the upper right edge (marked in red), and the laser line of the welding gun must align with the straight line

on the carbon steel plate. Record the current position.
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Function Laser Settings J Laser calibration l Position Channel Weld Description
() System Set
S Tool Select | 0 "
O Chaumel (
- Remarks | ‘

() Weld Status s
Calibration Data

€ Tnacdinnine
WAL 916,84, —47.7419, 671627, -179.997, -0.0183893, 179.997, 0. 0, 0. record Movij
() Output stats

M2 916,84, —47.7419, 671627, -179.997, —0.0183898, 179.89%. 0, 0. 0. frecord Mow: T Man. ;-
) Touch sensing - - -
MAZ 916.84, —47.7419, 671 627, —179 997, -0. 0183898, 179.997, 0, 0, 0, pecord Mov: UT DEF
o L ) : UF DEF
fze dzacking MB1 916 84, —47 7419, 671 627, —179 997, -0 0183898, 179.997, 0, 0, 0, hrecord Mow SynG Def
O Multi-layer MB2 916.84, —47.7419, 671 627, -179.997, —0.0183898, 179.897, 0, 0, 0, record Mow: #Speed
ol Low
4| | b

(0) Fxternal PRG

100

Save Note [End Calibratio:

(O Authorization

@ Alm

&ﬁxWe[d Package Qsss8Ty Tips L BESERTLSHEEEERT 15:24
e ——

8) Record the location MB3
As shown in the figure below: For MB3 position, the laser positioning sensor must scan the weld seam
to the lower right edge (marked in red), and the laser line of the welding gun must align with the straight line

on the carbon steel plate. Record the current position.
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Function Laser Settings Laser calibration l Position Channel Weld Description

() System Set

O e Tool Select ‘ 0 v |

O Chamsl (
Remarks ‘ |

(D) Weld Status

Calibration Data
© L_pesitioning

NAl 916.84, —47.7419, 671 627, —179.997, —0. 0183898, 179.997, 0, 0, 0, record Movi |

() Output stats

A2 91684, —47.7419, 671 627, -179.997, —0 01823898, 179.987, 0, 0, 0. frecord Mow T Man.
() Tonch sensing
MA2 91684, 477419, 671 627, —179 997, —0 0153898, 179.997, 0, 0, 0, record Mow: UT DEF
o i UF DEF
re T=adliing MBL 916.84, —47.7419, 671 627, —179.997, —0. 0183898, 179.997, 0, 0, 0, record Mow: SynG Def
O Multi-layer B2 916.84, —47.7419, 67L 627, -179.997, —0.0183898 179.997. 0. 0. 0. record Mow # Speed
b Low
| | »

() Fxternal PRG

100 ¥

() Authorization

o Alm

a“;WeEd Package Qass8Ey T.Em.imﬁeﬂma&mﬂs%éﬁﬁ 15:24 oo

9) Record the locations MC1, MC2, and MC3

As shown in the figure below: To position MC1, MC2, and MC3, simply move the robot to the weld
seam, align the welding wire tip with the marking points on the scanning position, and record the remaining
three points consecutively. After recording all nine points, click the calibration button below. The system will

confirm calibration success, and the calibration process will conclude.

Function Laser Settings Laser calibration 1 Position Channel Weld Description

() System Set

O Cuxve

() Chamnel

Remarks
() Weld Status
Calibration Data

© L_positioning

MAL 916.84, —47. 7419, 671 627, -179.997, —0.0183898, 179.997, 0, 0, 0, record Movi}

() Output stats

MA2 916,84, —47. 7419, 671.627, -179.997, —0.0183888, 179.997% 0, 0. 0, record Mowv: T1 Man.
O Touch sensing
MAZ 916.84, —47 7419, 671 627, -179. 997, —0.0183898, 179.997, 0, 0, 0, record Mov: UT DEF
o il UF DEF
Aze.Tzzsking MBL 916.84, —47.7419, 671,627, -170.997, —0.0183898, 179.997, 0, 0, 0, record Mov SynG Def
() Multi-layer MB2 91684, —47 7419, 671 627, -179.997, —0 0183898, 179.997, 0, 0, 0, tecord Mov: # Speed
b Low

() External PRG

100 ¥

() Authorization

g Alm

a“,ﬁWeld Package Qegssiy; Tpsl BhERtTEaSMRESERE 1524 o
=S S
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7.36.10.4 Laser parameter adjustment
Use the operation procedure guide (refer to the Suzhou Quanshi Welding Seam System Configuration

Software User Manual for detailed instructions)

Switch Both must
connection be
& Sensor wiring grounded

Installation
of the
sensor

Install
sensor

Select
required
sensor

Install Full-
View Welding
Software Client

Modify sensor IP address Computer, sensor,
Modify computer IP address and robot all in the
Modify communication port number same subnet

Configure
welding Save task ID
parameters

Configure weld
type

Select task ID

1) Laser on/off command
The laser on/off command is inserted directly to turn the laser on or off.
2) Starting point search
The Start Point Search command is used to locate the weld start point. It requires aligning and

recording the weld start point, selecting the weld type, and setting the search speed individually.

P | | Weld Type |érlaps are not distinguishe: ¥ |

Translation speed | | OK || Cancel |

Start/End laser tracking
The laser tracking command is used to enable laser tracking, usually after the arc initiation command.
The end laser tracking instruction is to end the laser tracking, which is called after tracking the trace

point.
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“LP[1]
MAC LASER_ON, OUT

MAC ARC_ON R[500],0UT

MAC LASER_START_TRACK, OUT
LP[2]

MAC LASER_STOP_TRACK, OUT
MAC ARC_OFF R[500],0UT

MAC LASER _OFF, OUT

11 JPI3]

w o = o o W K

[
o

7.36.11 Laser welding instructions

7.36.11.1 Laser welding configuration

MAC LASER_SEARCH_TRACK P[3] WELD_TYPE=1VEL=8, OUT

First, select laser welding as the welding method in the process package configuration interface. Then,

configure the corresponding curve parameters as for conventional welding processes. Specifically, for laser

welding, configure the power curve and wire feed speed curve, as shown in the figure below.

Function Welding tvpe: [ Laserwetding
© System Sat Welding Machine Brand | taserbrand ]
(B e Machine Operating Mod |i None
O Channel Communication method: Analog
O Feld Status Restore state after r on
O L_positioning Arc Detection Switch: on
O omtput stats Arc detection time (s [s0
© Touch sensing Fwd wire feed time (ms [1000
@ e teuckiag Reverse wire inch tim (2000
O Talti-layer Tgnition Timing (ms) : [oo

B Advance exhaust time (oo

O authorization Additional Save

dield Package O 32s8EH; Tipsl BREFETLBREFS TR

TiMan. .4

UT DEF

UF DEF
SynG Def 7

# Speed
Low

30

15:49

Guangzhou Auctech Automation Technology Ltd

412



#)AucTecH

Programming instructions

Function

() System Set
© Curve

() Channel

() Weld Status
() L_positioning
() Dutput stats
() Touch sensing
O Are Tracking
O Multi-layer
(7) External PRG

() Authorization

Power curve

Output Vo

l

Wire feed speed

Output Power Cu

[s0 v
1o |vBE
Laser poy a0 |y [1o2o | g
Note:
LAnalog AUl] AUl 1s an ana}ng e ‘F,
output channel of 0 to 10V. Analog A0l Rl tive

Input the analeg voltage.

after clicking Apply, fill
the actual corresponding v
of the welding machine int
the rrwe which is nsed +

and
in

alue

o

"

Machine Tes |’”~‘

1w

dweld Package @ B4EHEN; Tipsl BREFETE SRRERERET 15:49
Function Power curve Wire feed speed
O System Set Wire feed speed
Output Vo
© cuve
|9.0 VIR
() Channel
() Weld Statns i .
1o |V
() L_positioning e
© Output stats Wire feet [s50 | cof/min 4749 | cmfmin
() Touch sensing Note:
LAnalog Output AOZ2] AO2 is ; r
the output analog chamnel 0 Analog .’\O(l'v\_l“‘ Active

() Are Tracking

O Multi-layex

() Bxternal PRG

() Authorization

&¥Weld Package

to 10V. Manually input the
analog voltage, click
*Apply’, and then fill in
the actual corresponding
values of the welding
machine into the curve,
which is used ta test the

Machine Tes|o | cm/min

@ aEs8EY; Tips LIEREEATE SRFTEERYT

15:50

7.36.11.2 Light opening/receiving instructions

The diagram below shows the laser welding light-on/off command.

corresponding laser welding channel.

2 MAC LASER_OFF, OUT

2 MAC LASER_OFF, OUT

|‘ OK ”Cancel‘

ok |

7.36.11.3 Example of laser welding procedure

ancel |

As shown in the figure below, an example of a laser welding program

% Admin

T Man.

UT DEF
UF DEF
SynG Def

# Speed
Low

30

& Admin

T Man.

UT DEF
UF DEF
SynG Def

& Speed
Low

30 ¥

Inserting it activates the
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25 JP[]
3 LP[2]
4 MAC OPEN_LIGHT ARCINGCHANNELINDEX=1,0UT
5 LP[3]
6 MAC CLOSE_LIGHT ARCINGCHANNELINDEX=1,0UT
7 JP[4]

Function Lessorchamdl

() System Set

Default channel (please set the configured\l|
O Curve -

Laser channel | S § |Work mode | None "
© Chamel — SR
Rated Power (W) [1200 ‘
() Teld Status e T /
Rise Time (S) |o |
() L_positioning —fO©
Absorb Light—P (|20 |Exposule Time (|0 1 ‘
() Output stats A
Descent Time (S|o \Drop length (mm)| ‘ TiMan. 3
() Touch sensing \ T
—— Weld Power (W) |1200 |“e1d1ng V (mm/s) |1U \ UF DEF
¢ Tracking ’ S | A9
e Feed wire |~o v |WFfvel (em/min) | ‘ aspeed
— Low
e Reflux-V (cm/min |100 |Ref1ux Time (S) ‘-"-i } sl &

() Authozization

La[lr’_‘l

d\Weld Package Q228 E: Tipsl BREEE TS SREAE TR 1551

7.36.12 Contact positioning command
7.36.12.1 Start/Stop contact positioning command

The command initiates contact-based positioning, containing a channel number parameter that
corresponds to the designated channel in the positioning settings. (During the first run, enable the
reference flag in the channel, complete one cycle, then disable it. Move the workpiece to ensure the

welding wire contacts it before proceeding.)

Call Touch Find Channel ‘ 1 v | | Modify ‘

‘r OK .||'-:.;4|1cel |

2  MAC END_CONTACTSEARCH,OUT | OK H'Cancel|

The command ends contact positioning. No parameters are required—just insert directly.
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7.36.12.2 Contact-based positioning movement command
The instruction is a motion instruction, which needs to record a P point and input a position point

number.

Find site P Search site num i |

7.36.12.3 Calculation offset instructions

The command calculates offset data. You can select offset types: -1D,2D,3D, or 2D+. For 1D, enter the
contact-based positioning point number of the motion command. For 2D, enter the positioning point
numbers of two contact-based motion commands. For 3D and 2D+, enter the positioning point numbers of

three contact-based motion commands. The calculated offset data is stored in the input offset number.

Offset Type | 1D v | Search Site 1 | |

Offset Num | | | OK || Cancel

7.36.12.4 Start/End offset instructions

The command calculates the offset data after the start offset. Enter the offset number calculated by the

offset command.

2 Offset Number | | OK || Cancel |

2 MAC MIGRATION_END,OUT | oK || Cancel |
The command is an end offset command. No parameters are required. Insert it directly.

7.36.12.5 Offset starting point calculation instruction
The offset calculation instruction supports four welding groove types: right-angle, V-groove, butt, and
intermediate point, with three vertical surfaces (triangular). For right-angle grooves, two contact motion
position numbers are required; V-grooves need four, butt grooves five, intermediate points two, and vertical
surfaces three. The calculated starting coordinates are stored in the input LR register.
Search type I|.ht—.5|n‘rglew& v i Finding site 1 i |

2 Findingsite 2 | | LR | |
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7.36.12.6 Instruction for positioning of corner welds

1. 1D

Service condition :

The workpiece moves in only one direction, and the positioning direction must be in the moving
direction.

Example program:

Workpiece1 Workpiece2

Workpiece offset in one direction

Note: To locate the initial reference position, the flag must be activated. For 1D,2D, and 3D positioning,

incremental positioning can be enabled.

Detailed Description of 1D Positioning Program

line programmed instruction explain
number
1 Line P[0] /la drop
2 Start contact-based positioning. Channel I/l Position search start
number =1
3 Contact-based positioning motion P[1]

/I Recorded as point b, during
Positioning point=1
operation, it searches for point ¢ from
point b and automatically returns to point

d direction. The location exists, search

point 1

4 end contact positioning /I Position search completed
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5 Calculate offset Offset type=1D Position /I Calculate offset. The data has an
point 1=1 Offset number=2 offset number 2

6 Start Offset Offset Number=2 //Start offset number 2 data

7 Line P[2] /I offset point

8 End Offset /I End Offset

2. 2D

service condition :

In the workpiece coordinate system, translating on any two planes of XYZ is similar to 1D, with one point in

each of the two changing directions.

Example program:

workpiece 2

..-vurkuec
)

L5 1

Pl

Workpiece offset in two directions

Note: To locate the initial reference position, the flag must be activated. For 1D,2D, and 3D positioning,

incremental positioning can be enabled.

Detailed Description of 2D Positioning Program
line programmed instruction explain
number
1 Line P[0] /la drop
2 Start contact-based positioning. Channel I/l Position search started
number =1
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3 Contact-based positioning motion P[1] /I Recorded as point b,
Positioning point=1 during operation, it searches
for point ¢ from point b and
automatically returns to point
d direction. The location

exists, search point 1

4 Contact-based positioning motion P[2] with /I Record as point e,
positioning point=2 during operation search for
point f from point e,
automatically return to point g
direction, the location exists

search point 2

5 end contact positioning I Position search
completed

6 Calculate offset Offset type=2D Position /I Calculate offset. The

point 1=1 Position point 1=2 Offset number=3 data has an offset number 3

7 Start Offset Offset Number=3 //Start offset number 3
data

8 Line P3] /I offset point

9 End Offset /l End Offset

3. 3D

service condition :

In the workpiece coordinate system, translating on any two planes of XYZ is similar to 1D, with one point in

each of the two changing directions.
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Example program:

Workpiece offset in three directions

Note: To locate the initial reference position, the flag must be enabled. For 1D,2D, and 3D positioning,

incremental positioning can be activated.

Detailed Description of 3D Positioning Program

line programmed instruction explain
number
1 Line P[0] /la drop
2 Start contact-based positioning. Channel I Position search
number =1 started
3 Contact-based positioning motion  P[1] /I Recorded as point b,
Positioning point=1 during operation, it searches

for point ¢ from point b and
automatically returns to point
d direction. The location

exists, search point 1

4 Contact-based positioning motion P[2] with /I Record as point e,
positioning point=2 during operation search for
point f from point e,
automatically return to point
g direction, the location

exists search point 2
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5 Line P[3] //h drop
6 Contact-based positioning motion P[4] /I Recorded as point i,
Positioning point=3 during runtime it locates

point j from point i and
automatically returns to point
k direction. The location

exists to locate point 3.

7 end contact positioning I Position search
completed
8 Calculate offset Offset type=3D Position point /I Calculate offset. The

1=1 Position point 1=2 Position point 1=3 Offset | data has an offset number 4

number=4
9 Start Offset Offset Number=4 //Start offset number 4
data
10 Line P[5] /I offset point
11 End Offset /I End Offset
4. 2D+

service condition :

Rotate around any X, Y, or Z axis (or the Z axis in Cartesian coordinates) of the workpiece, or move in any

two directions.

Example program:
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The workpiece is offset in two directions and rotates in a third direction.

Detailed Analysis of 2D+ Positioning Program

line programmed instruction explain
number
1 Line P[0] /la drop
2 Start contact-based positioning. Channel /l Position search start
number =1
3 Contact-based positioning motion P[1] /I[Recorded as point b,
Positioning point=1 during operation, it searches
for point ¢ from point b and
automatically returns to point
d direction. The location
exists, locate point 1
4 Line P[2] /le drop
5 Contact-based positioning motion P[3] /I Recorded as point f,
Positioning point=2 the system searches for point
g from point f and
automatically returns to point
h. The location exists, and
point 2 is being searched.
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6 Line P[4] /lj drop
7 Contact-based positioning motion P[5] The system records k
Positioning point=3 points, searches for point |

from point k during operation,
automatically returns to point
m direction, and exists a

search point 3 at the location.

8 end contact positioning /1l Position search
completed
9 Calculate offset Offset type=2D+ Position /Il Calculate the offset.

1=1 Position 1=2 Position 1=3 Offset number=4 | The data has an offset

number 4

10 Start Offset Offset Number=4 //Start offset number 4
data

11 Line P[6] /I offset point

12 End Offset /I End Offset

service condition :

Rotate or move around any Y or Z axis (or the Z axis in geographic coordinates) of the workpiece. The X

direction and rotation offset around X cannot be calculated.

Example program:
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As shown in the figure, the V-shaped weld seam requires locating five points: 1 at 2, 3; 4 at5; 6 at 7, 8. The

points 2, 5, and 7 must not lie on the same line to define a plane.

The workpiece is offset in two directions and rotates in a third direction.

Detailed Explanation of V Positioning Program

line programmed instruction explain
number
1 Line P[1] /I 1 point
2 Start contact-based positioning. Channel I/l Position search started
number =1
3 Contact-based positioning motion P[2] /ISet to 2 points. During
Positioning point=1 operation, it searches for

position 1 from 2 points and
can be configured to return

automatically.  Position 1

exists.
4 Line P[1] /1 point
5 Contact-based positioning motion P[3] with /I[Recorded as point 3.
positioning point=2 During operation, it searches

for position 2 from point 3
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and can be set to auto-return.

Position 2 exists.

6 Line P[4] /I 4 points
7 Contact-based positioning motion P[5] /I[Recorded as point 5.
Positioning point=3 During operation, it searches

for position 3 from point 5
and can be set to auto-return.

Position 3 exists.

8 Line P[6] /I 6 oclock
9 Contact-based positioning motion P[7] /IRecorded as 7. During
Positioning point=4 operation, it searches for

position 4 at 7 and can be set

to auto-return. Position 4

exists.
10 Line P[6] /I 6 oclock
11 Contact-based positioning motion P[8] /IRecorded as 8 oclock.
Positioning point=5 During operation, it searches

for position 5 at 8 oclock and
can be set to auto-return.

Position 5 exists.

12 end contact positioning 1l Position search
completed
13 Calculate offset Offset type=V Position 1=1 /I Calculate the offset.

Position 2=2 Position 3=3 Position 4=4 Position | The data has an offset

5=5 Offset number=1 number 1

10 Start Offset Offset Number=1 /IStart offset number 1

data

Guangzhou Auctech Automation Technology Ltd 424



#)AUCTECH

Programming instructions

11 Line P[9] /I offset point
12 End Offset /I End Offset
3D+

service condition :

Rotate around any X, Y, or Z axis (or the Z axis in Cartesian coordinates) of the workpiece, or move in three

directions.

Workpiece 1

’ b5,® ¢
4 L)
. d
a4 35 ®
Three-dimensional spatial offset with rotation of the workpiece
Detailed Explanation of 3D+ Positioning Program
line programmed instruction explain
number
1 Line P[0] /l Point a1
2 Start contact-based positioning. Channel [/l Position search start
number =1
3 Contact-based positioning motion P[1] //Recorded as point b1,

Guangzhou Auctech Automation Technology Ltd
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Positioning point=1

during operation, it searches
from point b1 to point ¢1 and
automatically returns to point
d1 direction. The location

exists, search point 1

4 Line P[2]

//Point A2

5 Contact-based positioning

Positioning point=2

motion

P[3]

/I Recorded as point b2,
during operation, it searches
from point b2 to point c2 and
automatically returns to point
d2 direction. The location

exists, search point 2

6 Line P[4]

/l Point A3

7 Contact-based positioning

Positioning point=3

motion

P[5]

/I Recorded as point b3,
during operation it searches
from point b3 to point c3,
automatically returning to

point d3 direction, with point

3 being the search point

8 Line P[6]

transition point

9 Line P[7]

transition point

10 Line P[8]

/I A4 point

11 Contact-based positioning

Positioning point=4

motion

P[9]

/I Recorded as point b4,
during operation it searches
from point b4 to point c4,
automatically

returning to

point d4 direction, with point
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4 being the target location

10 Line P[10] /[l at 5 a.m.
11 Contact-based positioning motion P[11] /I Recorded as point b5,
Positioning point=5 during operation it searches

from point b5 to point c5,
then automatically returns to
point d5 direction, with point

5 being the target location

12 Line P[12] transition point

13 Line P[13] transition point

14 Line P[14] I/l Point A6

15 Contact-based positioning motion P[15] /Il Recorded as point b6,
Positioning point=6 during operation it searches

from point b6 to point c6,
automatically returning to
point d6 direction, with point

6 being the search target

16 end contact positioning 1l Position search
completed
17 Calculate offset Offset type=3D+ Position /I Calculate the offset.

1=1 Position 2=2 Position 3=3 Position 4=4 | The data has an offset

Position 5=5 Position 6=6 Offset number=4 number 4
18 Start Offset Offset Number=4 //Start offset number 4
data
19 Line P[16] /I offset point
20 End Offset // End Offset
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7.arc

Usage conditions: The workpiece can move in any direction (X, Y, Z) or in multiple directions. The system

will locate three points from the workpieces exterior and three points along the Z-axis.

Detailed Explanation of 3D+ Positioning Program

line programmed instruction explain
number

1 Line P[0] /l Point a1

2 Start contact-based positioning. Channel // Position search started
number =1

3 Contact-based positioning motion P[1] /IRecorded as point b1, it
Positioning point=1 moves from b1 to point c¢1

during operation and

automatically returns. The
location includes a

positioning point 1.

4 Line P[0] /IPoint A1

5 Contact-based positioning motion P[2] with /Il Recorded as point a1,

Guangzhou Auctech Automation Technology Ltd 428



#)AUCTECH

Programming instructions

positioning point=2 the system automatically
returns from point d1 to
locate point e1 during
operation, with point 2 being
the reference point
6 Line P[3] /[ transition point
7 Line P[4] [/l Point A2
8 Contact-based positioning motion P[5] /IRecorded as point a2, it
Positioning point=3 moves from point b2 to point
c2 during operation and
automatically returns. The
location includes a
positioning point 3.
9 Line P[3] /I A4 point
10 Contact-based positioning motion P[6] /IRecorded as point a2, it
Positioning point=4 moves from point d2 to point
e2 during operation and
automatically returns. The
position includes location
point 4.
11 Line P[7] /[ transition point
12 Line P[8] [/l Point A3
13 Contact-based positioning motion P[9] /IRecorded as point a3, it
Positioning point=5 moves from point b3 to point
c3 during operation and
automatically returns. The
position includes location
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point 5.
14 Line P[10] transition point
15 Line P[8] I/l Point A3
16 Contact-based positioning motion P[11] /Il Recorded as point a3,
Positioning point=6 during operation, locate point

e3 from point d3,
automatically return to point 6

for position search

17 end contact positioning 1 Position search
completed
18 Calculate offset Offset type=Round Position /I Calculate the offset.

point 1=1 Position point 2=2 Position point 3=3 | The data has an offset
Position point 4=4 Position point 5=5 Position | number 4

point 6=6 Offset number=7

19 Start Offset Offset Number=7 //Start offset number 4
data

20 Line P[12] /I offset point

21 Arc Start (1) /Il scratch start

22 Arc P[13] /[Same as P[12]

23 Arc P[14] /I offset point

24 Arc P[15] /I offset point

25 Arc Close (1) /[Arc closure

26 End Offset /l End Offset
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8. Right-angle weld

APPLICATION CONDITION: Vertical weld.

Id=2

Right-angle weld seam : 2points

Detailed Description of the Positioning Program for Right Angle Welding

line programmed instruction explain
number

1 Line P[O] I

2 Start position search channel number=1 I

3 Contact-based positioning motion P[1]

Positioning point=1

4 Line P[0]

5 Contact-based positioning motion P[2] with

positioning point=2

6 end contact positioning I Position search

completed
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7 Calculation point Weld type=1 Register I
number=3
8 L LR[3]

9. V-shaped groove

Usage condition: V-groove.

V-shaped groove : 4 points

Detailed Description of V-shaped Groove Positioning Procedure

line programmed instruction explain
number

1 Line P[0] I

2 Start position search channel number=1 I

3 Contact-based positioning motion P[1]

Positioning point=1
4 Line P[0]
5 Contact-based positioning motion P[2] with

positioning point=2
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6 Line P[1]

7 Contact-based positioning motion P[3]

Positioning point=3

8 Line P[1]

9 Contact-based positioning motion P[4]

Positioning point=4

10 end contact positioning I Position search
completed
11 Calculation starting point Weld type=2 I

Register number=3

12 L LR[3]

10. Bevel joint

Usage condition: For butt bevel.

Id=1

h 4

Butt Joint Groove : 5 points

Detailed Analysis of Positioning Procedure for Jointed Groove

line programmed instruction explain

number
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1 L P[0] I
2 Start position search channel number=1 I
3 Contact-based positioning motion P[1]

Positioning point=1

4 L P[O]

5 Contact-based positioning motion P[2] with

positioning point=2

6 Line P[1]

7 Contact-based positioning motion P[3]

Positioning point=3

8 Line P[1]

9 Contact-based positioning motion P[4]

Positioning point=4

10 Line P[1]

11 Contact-based positioning motion P[5]

Positioning point =5

12 end contact positioning I Position search
completed
13 Calculation starting point Weld type=3 I

Register number=3

14 L LR[3]

11.intermediate points
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Usage: Midpoint.

Id=1 Id=2

Intermediate point : 2 points

Detailed Description of Midpoint Positioning Procedure

line programmed instruction explain
number

1 Line P[O] I

2 Start position search channel number=1 I

3 Contact-based positioning motion P[1]

Positioning point=1

4 Line P[0]

5 Contact-based positioning motion P[2] with

positioning point=2

6 end contact positioning I Position search
completed
7 Calculation point Weld type=4 Register I
number=3
8 L LR[3]
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12. Triangular projection plane
Usage: Triangular projection.
7.38.3.8.6 Incremental Positioning

Incremental positioning extends standard positioning by dynamically adjusting the reference point based on
the workpieces actual offset. Unlike fixed-point positioning, it recalibrates the reference point according to the
offset detected from the previous position. To activate this feature, simply turn on the corresponding increment

switch in the positioning channel. All other settings remain identical to conventional positioning.

7.36.13 Multi-level and multi-path instructions

7.36.13.1 Start/End multi-layer multi-channel

Open the program and select the welding instruction-Multi-layer and multi-pass instruction. You can insert
the start and end points of the multi-layer and multi-pass instruction. The multi-layer and multi-pass sequence

number instruction is not in use.

&

Cmd  wp_sTART

[Multi-lew start)
F Y
MP_EMND

L,f,f.l (Multi-lev end)

Arc Track MP_CURRENTPATH
(Weld Pass Na)

Bps
=0

The instruction is a multi-layer and multi-track starting point. After selecting the process number, the
program uses the corresponding process number parameters and places them before the multi-layer and
multi-track trajectory. By modifying the corresponding layer and track numbers, you can start welding from any

layer and track number.

Process Mum= | Start layer=
Start count = | |

Num of final layers = | | Num of endi=

( — | B |
| | OK || Cancel |
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The instruction is a multi-level, multi-channel endpoint, placed after the multi-level, multi-channel trajectory.

2 MP_END | OK H{.nl'.-.‘:—)l |

7.36.13.2 Multi-layer multi-channel program example

As illustrated below, the key distinction between multi-layer multi-track programs and standard programs in
multi-layer multi-track trajectory programming lies in the additional elements: the multi-layer multi-track start
command, multi-layer multi-track end command, transition point MP, and arc start point MP. The multi-layer
multi-track start and end commands can be identified through the multi-layer multi-track instruction set within
the welding command. For the transition point MP and arc start point MP, users must first select the motion
command requiring modification, then click the "Change-Add Instruction-MP" option in the lower-left corner,

followed by clicking the small box next to the selection.

| 4 Text Prog
e Cmd FY/KK.PRG P Point Info
curr,
= e 2 JPQ]
var | &1 3 LP[2]
Arc Track
4 MP_START CHANNEL=1ST=1END=4
10 =
Muiti_lev g 5 JP[3]
W = 6 LPM
(]
Totdh 7 MACARC_ONR[500],0UT
) ¢ 8 LP[]
L-weld 9 MACARC_OFFR[500],0UT
& 4 10 JP[E]
L_Track 11 MP_END
o 12 JPIT]
L firid Selected line: 1 Total lines: 12
Eh A v * Top
Cirh rrala — -
DD ED
Edit Motion Attr @
Skip Motion SKIP | None LA S—
Coord Ctrl COORD

Second layer

Soft Level SMOOTH | None v |
—_ second pass -

Second layer

Wait Cond WAIT [ None v =
s Irst pass

Skip Wait Move PASS

Multi-pass MP

i
%
Multi Copy = Copy Cancel m

First layer first pass
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7.36.14 Arc tracking command

7.36.14.1 Introduction to arc tracking function

Arc tracking technology in welding robots is an automated parameter adjustment system that monitors
real-time arc signals during welding to dynamically track and optimize the welding path, thereby enhancing both
quality and precision. The oscillatory arc tracking method regulates welding heat input by controlling the arc to
oscillate periodically over the molten pool, while simultaneously adjusting the welding path through these
oscillations. This technology improves the robots adaptability to varying welding conditions and welding

accuracy, serving as a key solution for achieving high-quality, high-efficiency automated welding.

7.36.14.2 Precautions for arc tracking

A. The arc tracking function must be taught to the swing welding program to effectively collect the current.

B. The arc tracking function is designed for V-groove or fillet welds, which are symmetrical in axial

orientation.

C. The current version of arc tracking is compatible only with the Pulse mode of the Ota Pulse-MIG 630RPH.

For other welding machines or modes, the arc tracking function is not recommended for use.

Arc Tracking Command and Program Example

After opening the program, click Start Editing — Welding Instruction — Arc Tracking Instruction. The arc

tracking instruction includes Start Tracking and End Tracking commands.

> A Text Prog
Cmd - ARCTRACKON F3EYER/ TEST.PRG P pointInfo
(s-Arc Tracking)

ARCTRACKEND
= 2% (EArc Tracking)

Arc Track

LBL[1]

LP[0]

LP[1]

MAC ARC_ON R[500], OUT
LP[2]

MAC ARC_OFF R[500], OUT
LP[3]

289, GOTO LBL[1]

Lonil Timan.

10 =

Muiti_lev

Touch

© ® - o

ur o
UF o0

L_Track SynG DEF °

&) & Dyn

i Load 0
L_find Selected line: 1 Total lines: 9

Y
- -

3 Program Edit (@)user Admin logged in successfully! 14:33

v T Top 100 ¥
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7.36.14.3 Start tracking instruction

The command initiates arc tracking and includes a channel number parameter. This parameter corresponds

to the channel in the arc tracking settings (shared by upper, lower, and left/right channels).

Arc Tracking Channel ‘ 1 v |
3 "

| Modify ‘ | OK || -:-...',-_-I|

7.36.14.4 End arc tracking command

3 MAC ARCTRACKEND,OUT | oK H':.'.m.-.-ul\

The command is a tracking end command. No parameters are required. Insert it directly.

Follow-up instructions

7.36.14.5 Demonstration of the teaching procedure

Line P[0] arc starting point of spot
welding

Start Arc Tracking (1) Start tracking

Arc Start (1) Arc-start command,
channel 1

Start soldering (1) call the swing welding
channel

Line P[1] end of flip-chip
placement

Arc Close (1) Arc closing instruction,
call channel 1

End of pick-and-place

end arc tracking end arc tracking
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Joint P[2]

Departure point

“ LP[1]

MAC ARC_ON R[500],0UT

LP[2]
MAC ARC_OFF R[500],0UT

W = o n s W RS

MAC ARCTRACKEND, OUT
JP[3]

i
=

MAC ARCTRACKON ARCTRACKCHANNEL=1,0UT

MAC WEAVESTART ARCINGWELDCHANNELINDEX=1,0UT

MAC WEAVEEND ARCINGWELDCHANNELINDEX=1,0UT
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8 Client service

8.1 Technical support enquiry

Introductory  This document provides information about the operation and handling of the
robotic arm and can help you troubleshoot problems.

Information The following information is required to provide technical support:
® Description of the problem, including:
W Steps of operation performed some time before the alarm fault.
W Information about the duration and frequency of the fault.
® As much detailed information as possible about the hardware and
software components of the overall system, such as:
W Robot model, nameplate number
m Controller model, factory number
W System software name and version
W Diagnostic data package
@ The diagnostic data export in the system software allows
you to consult your technician about exporting streamlined data.
B Existing installed plug-in packages
W Program files for existing applications
B Additional axis cases for existing configurations

Guangzhou Auctech Automation Technology Ltd

441



(») AUCTECH

9 Appendix

9.1 Glossary

name Instructions

flangeless ® The end of the arm, i.e. the end of the 6-axis robot, is flanged.

® During the motion of a six-axis robot, if the angle of the fifth axis
is 0 (J5=0) and the fourth axis is co-linear with the sixth axis, the
angle of the two axes of the fourth and sixth axes will produce an
infinite number of sets of solutions when the kinematic inverse

) ) solution is calculated. Such positions are called singularities in

singularity robotics.

® In practice, when the six-axis robot moves in a spatial POINT
coordinate system, it is most likely to pass through the singularity,
and rapid rotation of the joints will occur, so it should try to avoid

any singular POINT in the motion planning.

® Euler angles are a method of spatial coordinate attitude in a
robotic arm, which determines the orientation of the coordinates
through three angles of rotation. The Euler angles for the

Euler's angle Wachovia lll use the ZYX Euler angle type, which means that the

object is first rotated by one angle around the z-axis, then by one

angle around the rotated y-axis, and finally by one angle around

the rotated x-axis.

9.2 Global motion parameters command table

Parameter Default : )
Value range Meaninglnstructions
name value
CNT_TYP ,
E 0/1/2 0 Smoothing type parameters
Global Smooth Transition
CNT 0~100 0

Parameters

The unit is percentage and is divided
according to the mode:

J_VEL Manual T1: 1~10 100 Joint velocity
Manual T2: 1~20
Automatic/External: 1~100

J_ACC 1~200 100 Joint acceleration ratio in per cent

J_DEC 1~200 100 Joint reduction ratio in per cent

Limited according to mode:
Manual T1: 1~125 mm/s ) )
L_VEL um Linear velocity
Manual T2: 1~250 mm/s

Auto/External: 1~2400 mm/s, max.

Maxim

values
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2400 but different for each model.

Linear acceleration ratio in per

L ACC 1~200 100
cent
L DEC 1~200 100 Linear reduction ratio in per cent
Limited according to mode:
Manual T1: 1~30 °/s Maxim
L_VROT | Manual T2: 1~80 °/s um Linear Attitude Velocity
Auto/External: 1~120 °/s , max. 120 | values
but different for each model.
Limited according to mode:
Manual T1: 1~125 mm/s Maxim
C_VEL | Manual T2: 1~250 mm/s um Circular arc velocity
Auto/External: 1~2400 mm/s, max. values
2400 but different for each model.
C DEC 1~200 100 Circular reduction ratio in per cent
Circular acceleration ratio in per
C_ACC 1~200 100
cent
Limited according to mode:
Manual T1: 1~30 °/s Maxim
C_VROT | Manual T2: 1~80 °/s um Circular Attitude Velocity
Auto/External: 1~120 °/s , max. 120 | values
but different for each model.
SMOOTH 1~9 5 Parameters of softness level

9.3 Table for assigning operating privileges of the demonstrator

First level User group
Secondary Menu Third level menu
menu Production staff | Debugger | administrators
Programme data file \
— v v
File management
management User PLC file
S View/Exportable \ \
management
System parameter
S View/Exportable \ \
file management
newly built — Check out \ \
load — / \ \
save — \ \ \
File operation
removing — / N \
backing up — / V \
resumption — / v \
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multiple choice — / V
rename — / V
lock — / \ v
Switch on/off N
— v v
Instructions
On/Off status — \ \ \
Deactivate Waiting — \ v \
optimisation — \ \ \
turn on — \ \ \
user group \ v \
Alternate Key
Check out \ v
Configuration
Demonstrator Lock Password J J
Configuration Setting
Robot
Communication Check out \ \
Configuration
Running
Check out \/ \/
configuration
Encoding/Decoding
Check out \ \/
Configuration
Regional
configuration Check out \ \
configuration
Controller IP \ \/
Check out
Configuration
Axis Group
Controller Check out Check out \
Configuration
Configuration
Co-group
Check out \ \/
configuration
Timeout setting \ \ V
Oscillating
/ v v
configuration
Back to Zero
Procedure / \ \/
Configuration
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Speed
Check out v
Configuration
Back end
Check out v
Programming
path-holding
Check out \
function
Mounting Attitude
Check out \
Setting
Ontological friction
Check out \/
identification
Load Configuration / \
Collision Detection
Kinetic function / \
Configuration
Drag-and-drop
instructional / \/
settings
Drag Track
/ V
Recording
Digital —_— /
inputs/outputs o /
Analogue
Demonstrate — Check out \
inputs/outputs
Physical location S \
Variable list — V
Running log e Check out
Diagnostic Diagnostic data —_— J J
export
User tool calibration — \ \/
User workpiece o
Check out \
calibration
Put into Co-group calibration —_— Check out \
operation External shaft —
reduction ratio Check out \
calibration
20-point calibration e Check out \
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Zero calibration — Check out \ \
Software Limit e
Check out v \
Switches
Version information — Check out \ \
Information | System Information — Check out \ V
Robot parameters —_ Check out Check out \
Language Settings e / /
Reveal the Teachers — / / \
Clearance system — / / \
Shut down the
— / / J
Systems system
Reboot — / / \
System upgrades — Check out \ \
Authorisation — Check out V \
Activation button — Check out \ \
Pause button — \ \ \
Uninstall button — \ \ \
Rewind button — / \ \
Switching between
manual and — / \ \
automatic modes
Tool workpiece
— \ \ \
switching
The way the
— / \ \
programme runs
Interface
Incremental manual
buttons — / v \
movement setting
Manual
magnification S / \ \
adjustment
Automatic
magnification S / \ \/
adjustment
Select Coordinate
— / V v
System
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Programme Control
— / v v
Soft Buttons
Auxiliary Button
/ v v
Operation
Manual movement
— / v v
operation
One button to return
— v v v
to zero
— — / v v
Process package
Craft kit — v v
management
Programmes Online Editing — Check out
After loading Switching Mode —_— /
9.4 List of external signals
Table of signals in relation to modes of operation:
Manual T1/T2 mode Automatic mode External mode
External Input Valid (except loader signal .
. Null ] Efficiently
Signal iPRG_LOAD)
External Output o o .
) Efficiently Efficiently Efficiently
Signal
Oscillator button Efficiently Partially valid Partially valid
System input signal table:
range of
Signal Name Instructions Effective method
action
Automatic
Start program signal.Starts the
mode,
iPRG_START loaded user programme Decline in effect along
external
running.
mode
Automatic
Suspend programme
mode,
iPRG_PAUSE signals.Suspends user Decline in effect along
external
programme operation.
mode
Stop programme signal.Stops Automatic
iPRG_STOP Decline in effect along
the user programme from mode,
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running. external
mode
Load program signals.Loads External
iPRG_LOAD Rising edge in effect
the specified user programme. mode
Automatic
Unload programme
mode,
iPRG_UNLOAD signal.Uninstalls the program in Decline in effect along
external
the ready state.
mode
Automatic
Rising Edge Enable, Set 0 mode,
iENABLE System enable signal.
Break Enable external
mode
Automatic
mode,
iCLEAR_FAULTS Clear the error signal. Rising edge in effect
external
mode
Safety speed trigger Automatic
signal.When triggered, it mode,
iISAFE_SPEED Decline in effect along
causes the arm to reduce its external
operating speed. mode
Automatic
mode,
iISAFE_DOOR Safety door trigger signal Decline in effect along
external
mode
Manual
mode,
Rising Edge Enable, Set 0 automatic
iISHARED_ENI[O] Shared Area [0] Enable Switch
Break Enable mode,
external
mode
Enable on rising edge, set to
iISHARED_ENJ1] Shared Area [1] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ENJ2] Shared Area [2] Enable Switch As above
0 to close
iISHARED_ENJ3] Shared Area [3] Enable Switch | Enable on rising edge, setto | As above
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0 to close
Enable on rising edge, set to
iISHARED_ ENT4] Shared Area [4] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ENJ5] Shared Area [5] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ENI6] Shared Area [6] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ENJ7] Shared Area [7] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ENJ8] Shared Area [8] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ENJ9] Shared Area [9] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ ENJ[10] Shared Area [10] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ ENJ[11] Shared Area [11] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ ENJ[12] Shared Area [12] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ ENJ[13] Shared Area [13] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ ENJ[14] Shared Area [14] Enable Switch As above
0 to close
Enable on rising edge, set to
iISHARED_ ENJ[15] Shared Area [15] Enable Switch As above
0 to close
System output signal table:
Scope of
Signal Name Instructions Note

action

Robot ready signal.This signal
The signal will
is output when it is also
not be output
satisfied that the system
oROBOT_READY while the All modes
initialisation is complete, the
programme is
user program is in the loaded
running

state, and it is enabled.
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Robotic arm standby signal:
the signal is output when the
system initialisation is
oROBOT_STANDBY completed, the robotic arm is All modes
not enabled, the main program
is not loaded and there is no
alarm.
This signal is
ON when the
emergency
stop circuit is
Emergency stop circuit on/off
oEMERGENCY_STOP ON and OFF As above
status signal
when the
emergency
stop button is
pressed.
oFAULTS Error. As above
oENABLE_STATE Enable state. As above
The user program is in an At the same
oPRG_UNLOAD As above
unloaded state. moment in
oPRG_READY User program loaded status. | time, there is As above
oPRG_RUNNING User program running status. | one and only As above
oPRG_ERR User program alarm status. one signal As above
The user programme is output from
oPRG_PAUSE As above
suspended. these signals
ols_Moving The robot is in motion. As above
oMANUAL_MODE The system is in manual mode. | At the same As above
The system is in automatic moment in
0AUTO_MODE As above
mode. time, there is
one and only
The system is in external one signal
oEXT_MODE As above
mode. output from
these signals
oHOME Currently at zero POINT As above
oMD_ENABLED MoDBuS Enable Switch Reserved, not As above
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available at
this time
Reserved, not
oMD_CONN ModBus connection status available at As above
this time
oCOL_STATE Collision detection enable As above
state
The systemisin a
oCOLLA _MODE As above
collaborative mode
OoREFJ[0] Reference point [0] As above
oREF[1] Reference point [1] As above
OoREF[2] Reference point [2] As above
oREF][3] Reference point [3] As above
OREF[4] Reference point [4] As above
OREFI[5] Reference point [5] As above
OREFI[6] Reference point [6] As above
OoREF][7] Reference point [7] As above
0oAREA _OUT[0] Area [0] output signal As above
0oAREA _OUT[1] Area [1] output signal As above
oAREA OUTI[2] Area [2] output signal As above
0AREA OUT[3] Area [3] output signal As above
0oAREA OUT[4] Area [4] output signal As above
oAREA OUTI5] Area [5] output signal As above
oAREA OUTI6] Area [6] output signal As above
oAREA OUTI7] Area [7] output signal As above
oAREA OUTI8] Area [8] output signal As above
oAREA OUTI9] Area [9] output signal As above
oAREA OUTI[10] Area [10] output signal As above
oAREA OUT[11] Area [11] output signal As above
0oAREA_ OUTI[12] Area [12] output signal As above
0oAREA_ OUTI13] Area [13] output signal As above
0oAREA_ OUTI[14] Area [14] output signal As above
0oAREA_OUTI15] Area [15] output signal As above
WELD_ GUN_COLLISION Torch collision alarm / As above
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WELD_ ALARM Welder Alarm / As above
WELD_MACHINE_ALARM Welding equipment alarms / As above
9.5 SOCKET error codes
Serial
Error code Error code resolution
number
1 -1 Handle does not exist
2 -2 Using connectionless handles
3 -3 lllegal ports
4 -4 Server Listening Failure 1
5 -5 Server Listening Failure 2
6 -6 Client connection failure
7 -7 The client has been connected
8 -8 Type lllegal
9 -9 Listen timeout
10 -100 The network is down.
11 -101 Network unreachable
12 -102 Network disconnected due to reset
13 -103 Software Causes Connection Termination
14 -104 The connection was reset by the other party.
15 -105 No available cache space
16 -106 Transmission Endpoint Connected
17 -107 Transmission endpoint not connected
Cannot be sent again after the transmission
18 -108
endpoint is closed
19 -109 Too many references: can't splice
20 -110 Connection timeout
21 -1 Connection denied
22 -112 The mainframe is shut down.
23 -113 Unable to route to host
24 -114 The operation is already in process
25 -115 In-process operations
26 -125 Connection timeout
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9.6 System signal occupancy table
Serial
Flag position DO No. Instructions
number
1 GC_oROBOT_READY 100 Robot readiness
2 GC_oFAULTS 101 Robot Alarm Status
3 GC_oENABLE_STATE 102 Robot Enable State
4 GC_oPRG_UNLOAD 103 Program uninstallation status
5 GC oPRG_READY 104 Program readiness
6 GC _oPRG_RUNNING 105 Program operating status
7 GC oPRG _ERR 106 Program error status
Suspended state of the
8 GC_oPRG_PAUSE 107
programme
9 GC _olS_MOVING 108 Robot Motion Status
10 GC_oMANUAL_ MODE 109 Manual Mode Status
11 GC oAUTO_MODE 110 Auto Mode Status
12 GC_ oEXT_MODE 111 External Mode Status
13 GC oREF 0 112 Reference 0 state
14 GC _oREF 1 113 Reference 1 state
15 GC _oREF 2 114 Reference 2 state
Serial
Occupied functions DO No. Instructions
number
1 Coordination 0 Emergency stop
2 16 Light Strip Drive Low
CO610 Strip Driver
3 17 Light Strip Drive High
Communication 1 Communication
4 200
Success Status
Communicating a Communicating
5 201
Waiting for Connection Status
Communication 1 Communication
6 Socket communication 202
Success Status
Communication 2 Communication
7 203
Waiting for Connection Status
Communication 3 Communication
8 204
Success Status
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Communication 2 Communication
9 205
Waiting for Connection Status
10 Codesys 511 Occupancy rate of a heartbeat
Serial
Flag position DI number Instructions
number
1 GC PRG_START_ N 100 Triggering procedure
2 GC _PRG _PAUSE N 101 Suspension of proceedings
3 GC PRG _STOP_N 102 Stopping procedure
4 GC PRG LOAD P 103 Loading Procedures
5 GC_PRG_UNLOAD_N 104 Uninstaller
6 GC_ENABLE 105 Enabling robots
7 GC_CLEAR _FAULTS_ P 106 Clear Alarms
Default
8 / 129(virtual)/ Drag Trigger Input
128(real)
Default
Drag-and-drop instructional
9 / 128(virtual)/
trigger inputs
129(real)
Serial
Occupied functions DI number Instructions
number
Default Drag Trigger Input (Drag
1 300 Cvirtual) Button hardwired depending on
model)
Drag
Default Teach-In Trigger Input
2 301 Cvirtual) (Drag Button hardwired
depending on model)
Drag the button to hardwire the
trigger input (this 10 is the servo's
3 16 (real) Default value virtual 10, in descending order
C0605 Drag depending on the number of
physical 10s configured)
Teach-In Button Hardwired
4 17 (real) Default value
Trigger Input (this 10 is a servo
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virtual 10, in descending order
depending on the number of

physical 10s configured)

18 (real)

Default value

Teach-In Button Hardwired
Trigger Input (this 10 is a servo
virtual 10, in descending order

depending on the number of

physical 10s configured)

19 (real)

Default value

Teach-In Button Hardwired
Trigger Input (this 1O is a servo
virtual 10, in descending order

depending on the number of

physical 10s configured)

10

C0610 Drag

16 Creal)

Default value

Teach-In Button Hardwired
Trigger Input (this IO is a servo
virtual 10, in descending order

depending on the number of

physical 10s configured)

17 Creal)

Default value

Teach-In Button Hardwired
Trigger Input (this IO is a servo
virtual 10, in descending order

depending on the number of

physical 10s configured)

18 (real)

Default value

Teach-In Button Hardwired
Trigger Input (this 10 is a servo
virtual 10, in descending order

depending on the number of

physical 10s configured)

19 (real)

Default value

Teach-In Button Hardwired
Trigger Input (this 10 is a servo
virtual 10, in descending order

depending on the number of

physical 10s configured)
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Drag button hardwired trigger
11 6 (real)
input
CR605/CR607 Drag
Teach-In Button Hardwired
12 7 (real)
Trigger Input
13 C0O610 0 Emergency stop
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