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Safety Precautions [Please Comply

Absolutely]

This manual is the basic version of the software user manual, and subsequent
versions may contain changes to specifications and operations. These changes may
include minor adjustments or significant revisions, as well as entirely new chapters

and modules not included in this manual.

To enhance the reliability, design, and functionality of the product, any
changes to the information in this manual will be made without prior notice. The
information in this manual does not constitute a commitment by the manufacturer.
The manufacturer shall not be liable for any direct, indirect, special, incidental,
or consequential damages arising from the use of the product or documentation, even

if the possibility of such damages has been communicated
Safety Instructions

To prevent injury to individuals and damage to property, the following

statements are made regarding mandatory compliance:
Distinctions and explanations regarding the degree of harm and damage that may

arise from improper use of this product:

Zii}ﬁ Danger: This symbol indicates content that could likely result in death

or serious injury.

A This symbol indicates content that could |ikely cause injury or property

damage.

Compliance with the following matters is indicated using the graphical symbols

PowerNex Software manual
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below:

® This graphical symbol indicates actions that must not be performed.

0 This graphical symbol indicates actions that must be implemented.

For items that do not meet "Caution" or "Danger," but are still critical for
users to strictly adhere to, relevant notes will be documented in the appropriate
places.

PowerNex Software manua
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ZﬁﬁDanger

® Do not use the product in wet areas, environments with corrosive or flammable

gases, or near combustible materials.

® Do not place flammable materials around the controller.

® Before approaching the robot, ensure that it is in a disabled state, or that the controller
is in emergency stop mode. In emergencies, failure to stop the robot in time may result in

personal injury or equipment damage

® When teaching within the robot's operating range, please adhere to the following:

Do not enter the robot's movement range. ;

® Follow the operational steps and requirements in the respective manuals.

® Consider contingency plans in case the robot suddenly moves toward your position;

ensure that a safe retreat area is in place, just in case. ;

® Accidental entry into the robot’ s movement range or collision with the robot
may lead to personal injury. Additionally, in the event of any abnormalities

immediately press the emergency stop button

ZﬁlAttention

Before performing robot teaching operations, check the following items. |f any

anomalies are found, timely repairs or other necessary measures should be taken

® \Verifythatall wiring iscorrectly connected and ensures that itwill not entangle

or pull during the robot's movement.

® Check for any abnormal movements or vibrations and unusual noises from the robot

during operation

® Check for any abnormal movements or vibrations and unusual noises from the robot

PowerNex Software manual
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during operation

® Check for any abnormal movements or vibrations and unusual noises from the robot

during operation

® Check for any abnormal movements or vibrations and unusual noises from the robot

during operation
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Introduction

This chapter introduces the PowerNexO0S software, the installation of

PowerNex0S software, and the system requirements for software operation.
It is recommended that first-time users of this product read the "Safety
Precautions" section before proceeding.

1.1 Overview of PowerNex0S Software

The robot system mainly consists of the human—machine interaction software
PowerNex0S, controllers, and the robot body. PowerNex0S is one of the human—machine
interaction software options. Compared to a teaching pendant, this software has
advantages in programming and debugging. In contrast, the teaching pendant excels
in operation and teaching functions. Both can be used in combination depending on

the specific application scenario.

+ PowerNex0S software

PowerNex controller

PowerNex Software manual
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1.2 Installation and Operation of PowerNex0S

1.2.1 Hardware Installation

The PowerNex0S software is designed for the MRC-60 and MRC-100 controllers

It is used to configure and debug the controllers and robots. You will need a
personal computer with a Windows 7 or higher operating system, which can connect

to the controller via Ethernet

1.2.2 Software Installation

[Note] : It is recommended to disable the firewal | during instal lation and operation

to avoid installation or operational failures

e Run the PowerNex0S.exe installation file, select the language for

installation, and click "OK"

RIETRIEE X

S i e e S

TR

RE B

e Accept the installation license agreement and click "Next"

11
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£ Setup - PowerNexOS version v1.0.0(64bit) =

License Agreement

Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this agreement before
continuing with the installation.

PowerNexiR AT E A
ARFE] SEUR PowerNex Corporation (SEERRREEHIET PowerNex Corporation XBAT)) SEZEK
AR, BRSSERMAE. FERERTHANE, E+ESARBNREEE (B

B) . FEFTREATPoverlecHEHEEE (BIETEASHTEREES) :

-

A7,

=ERE
pnRBIHFERGEN, UESMIGERS.

[nREERETA SR, SERA FAISEL

—EEfize, NRICESREES. NRSTNETEER. BIEEmHR.

!_l. SHEHERANAL. ARTILIFERANSE FENFERTIENTENEMTIE. 24
(@)1 accept the agreement
()1 do not accept the agreement
T ] [ e
Choose the installation path for the PowerNexOS software and click
"Next".
& Setup - PowerNexOS version v1.0.0(64bit) = X

Select Destination Location
Where should PowerNex0S be installed?

[ h-l Setup will install PowerNex0S into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

[D:\Powerliex0S

| | Browse...

At least 192.3 MB of free disk space is required.

Back

Mext

Cancel

PowerNex Software manual
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o Select whether to "Create a desktop shortcut” and click "Next" to proceed to the

"Installation” page.
& Setup - PowerNexOS version v1.0.0(64bit) = X

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup te perform while installing Powerhlex0S, then click Next.

Additional shortcuts:

Create a desktop shortcut

[ ) Click the "Install" button to enter the "Installing" page.

& Setup - PowerNexOS version v1.0.0(64bit) = X

Ready to Install
Setup is now ready to begin installing PowerNex0S on your computer.

Click Install to continue with the installation, or click Back if you want to review or change any settings.

Destination location:
D:\Fowerhlex0S

Additional tasks:
Additional shortcuts:
Create a desktop shortcut

13
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|
& Setup - PowerNexOS version v1.0.0(64bit)

Installing
Please wait while Setup installs PowerNexOS on your computer.

o7.

Extracting files...
D:\PowerNexOS\Powerlex0S.exe

[Note] : The installation process may take arelatively long time. Please be patient

and wait for the installation to complete

Click "Finish" to launch PowerNexOS.

& Setup - PowerNexOS version v1.0.0(64bit) =

Completing the PowerNex0S Setup
Wizard

Setup has finished installing PowerNex0S on your computer. The
application may be launched by selecting the installed shortcuts.

Click Finish to exit Setup.

Finish

PowerNex Software manual
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Chapter 1: Software Interface

1.1 Home Page

When you open the PowerNex0S software, the first screen that appears is the home
page. You can select functions such as Home, Robot, and Process Package in the
upper—left corner for debugging. In the project interface, you can create a project
plan by selecting the "New Project"” button in the function bar, or open a project
by selecting a path to debug the program. In the process package interface, you can
debug functions such as conveyor belt tracking and vision calibration. User
permission login, theme switching, and settings are located in the lower—left corner
of the interface, where you can performpermission login, interface theme switching,
and functional settings. The connection button is located in the upper—right corner
of the home page interface, allowing you to connect to the controller for on—site
debugging of the robot or connect to a virtual robot for offline debugging. The servo
button, power button, error button, restart button, and emergency stop button next
to the connection button are used to control the robot's motor status and clear

systematic errors.

A Buwerex Project  Settings  Debug Help
=4 ® o 3 S @ =] & @ . . 5 :
| Solution1 Main Variable Register Current Pos Motor Status Commun Statu
% Go Zero GaHome
Project1 * Function main
* [} ProgramFiles Fend
4 User Coord  Tool Coord Joint
% Main
User 0 v Tool © Load 0 WV
[ PointFiles
1@ e SpeedAdjustment O 1
CurrentLocation WX
X{mm)
+Z
Y{mm}
BT Y u Wy
Z{mm)
Uldeg) 500 2
Videg)
X
Thread Log Infolog Warning Log Error Log Search Results Error Qutput
I © 2025-02-10 16:14:32 (201004) External joint dof is 0
© 2025-02-10 16:14:32 (201005) Base X is 0, Yis 0, Zis O
© 2025-02-10 16:14:32 (201059) Model: WIN32 system: 0.0.0 software: ZXDZ_1.1.11
©  2025-02-10 16:14:32 (201001) ********** Controller is ready to work *****=*+=
© 2025-02-10 16:14:32 (111064) Compile finish
o . 2025-02-10 16:15:17 (111089) Stop task
o
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1.2 Software

Framework Introduction

A\ Buceiex Project  Settings Debug  Help
1 ta ® ~ 2 e > = @ |
SetSpeed  Compile Stat  Stop StepOver stepln  StepOut  Comman d  Monitor LogWindow  ExportProject ®8 Link g7 Servo (@ Power A Eror () Restart ¢ Drag [ORCEEH
B
Solution1 Main X Move VO Variable Register CurrentPos Motor Status Commun Statu
§ I MoveMode
v | Project] ~ Function main
Continuity ShortDistance  LongDistance 5.000
* [} ProgramFiles Fend
L HandSwitch GoZero Vv Go Home v
@ Main
TeachMode
* [ PointFiles
Cartesian  UserCoord  Tool Coord Joint
1@ pT1
User 0 v Tool 0O load O v
SpeedAdjustment O 1
CurrentLocation X
X 400,563
(mm) =
Y(mm) 0.000
& +
2Z(mm) 0.000 Y S v
it Aan) =
CMD  Thread log  Infolog Warninglog Errorlog SearchResults Error Output
© 2025-02-10 16:14:32 (201004) External joint dof is 0
© 2025-02-10 16:14:32 (201005) Base X is 0, Y is 0, Zis 0
© 2025-02-10 16:14:32 (201059) Model: WIN32 system: 0.0.0 software: ZXDZ_1.1.1(
©  2025-02-10 16:14:32 (201001) #+++++34++ Controller is reacly to work *+s+sssss
@ 2025-02-10 16:14:32 (111064) Compile finish
2025-02-10 16:15:17 (111069) Stop task
, e e

The software interface is primarily composed of seven major frameworks:

Navigation Bar: Located on the left side of the software, it is used to switch between
different sections of the software, such as Home, Robot, and Permission Switching

modules.

Title Bar: Located at the top of the interface, it is used to switch between the

main functional sections of the software.

Menu Bar: Located below the menu bar on the left, it displays the functional buttons

under the selected menu

Status Bar: Located below the menu bar on the right, it is used to view the status

or access tools.

Project Area: Located to the right of the navigation bar, it is used to manage the

project plans opened in the software

16
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Program Area: Located in the middle of the software interface, it is used to write

program files

Auxiliary Area: Located on the right side of the software, it is used to monitor
the current position status or signhal monitoring of the robot during reading or

debugging.

1.2.1Navigation Bar

The Navigation Bar is located on the left side of the software interface. It
is used to switch between different sections of the software, such as Home, Robot,
Process Package, Theme Switching, and Permission Switching modules. This bar al lows
users to quickly navigate and access the editing and debugging tools of each module,

thereby improving efficiency and convenience

o x
Buwernex Project  Settings  Debug Help
! 1 [ ® n 2 e o = 03] o) - = - :
SetSpeed  Compile Start Stop StepOver  stepln  StepOut Command  Monitor LogWindow = ExportProject °@ Link o7 Servo (@ Power A Error () Restart & Drag
&
Solution1 Main X Move IO Varisble Register CurrentPos Motor Status Commun Statu
£ . GoZeo v  GoHome v
* - Projectl * Function main e 2
* [ ProgramFiles y
= 4 Cartesian  User Coord  Tool Coord Joint
B Main
User 0 Tool 0 v load O
* [ PointFiles
18 M1 SpeedAdjustment O 1
CurrentLocation o

+Z
Y(mm) )
Zmm) 0000 Y- (i <
Uldeg) 000 2
Videg)
X

Wil Aant

CMD  Thread log  Infolog Warninglog Errorlog SearchResults Error Output

2025-02-10 16:14:32 (201004) External joint dof is 0

2025-02-10 16:14:32 (201005) Base X is 0,Yis 0,Zis 0

2025-02-10 14:14:32 (201059) Model: WIN3Z system: 0.0.0 software: ZXDZ_1.1.14
2025-02-10 16714:32 (201001) ********** Controller is ready to work ****+++*+*
2025-02-10 16:14:32 (111064) Compile finish

2025-02-10 16:15:17 (111089) Stop task

— E=

1.2.2 Title Bar) . Menu Bar

The Title Bar is situated at the very top of the interface and is used to switch

17
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between the main functional sections of the software, such as "Project, Settings, '
"Debug" and "Help." The Menu Bar is located below the Title Bar on the left side

It displays the detailed function options after selecting a title, used to perform

specific operations or access particular functional modules.

o x
Bwertex Settings Debug  Help
= % 5 x5 5 o - =] "
| New Sclution Open Solution Save As Save All Cut Copy Paste Undo Redo Search S Link; [ &FiSeom @ i & fhioE O st EE Dr3g U i
I

R - a8 x
w!‘ik: Project Debug Help

2 o
e @ E & B ® = of Link & Servo Power Error Restart &% D 1) Estoy
|Cuwa Security /O Com System Factory Lo | © FPower A O Restart % Drag (O
= k
- X
Rusertie: Project  Settings | Debug Help
Project In the controller NowSpeed 1 &8 ® Py ) <} <&
¥ e of Li (o U

= Yeroject 80% SetSpeed  Compile St Stop SiepOver stepln  StepOut  Command € Link & Sevo (2) Power A Error () Restart g% Drag
. i

Solution1 Main X Move WO Variable Register CurrentPos Motor Status Commun Statu
HandSwitch ~ GoZers v GoHome v

1.2.3 Status bar

The Status Bar is located at the lower—right corner of the interface. The content
in this area remains unchanged when switching between different pages of the Menu
Bar. It displays the status and tools that need to be monitored constantly, such
as the robot's connection status, motor power—on status, high/low power status
alarm status, as well as functions for restarting the controller, dragging, and

emergency stop.

Bﬁtﬂlzj Project  Settings  Debug Help -9 X
& NEwg\minn npanE\u—mn Sa\@ﬁs Sa\;ft\ll Cut Cn@p‘, Pe u;an agn sEm of Link & Servo (& Power A Error () Restart g% Drag
‘| ,
of Link & Servo (@ Power A\ Error () Restart &% Drag [ORSSE
18
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1.2.4 Project area

The Project Area is located to the right of the Navigation Bar and is used to
manage the engineering projects opened in the software. Multiple project plans can
be stored within an engineering project. By right—clicking on a selected project,
it can be set as the active project. A project includes program files and position
files. Multiple program and position files can be stored in a single project, but

it is important to note that the program file named "Main" must exist as the main

- X
Ruwerhex Project  Settings  Debug Help
&) & B B x 0 68 1 C B 5 > -
NewSolution  OpenSolution SaveAs SmveAll | Cut Copy Paste Undo Redo | Search 8 Link o Servo (@ Power A Error () Restart ¢% Drag [ONE=EH
Solution? Main % Move VO Variable Register CurrentPos Motor Status Commun Statu
fitch Go Zero v Go Home v
v Projectl -
. TeachMode
= [ ProgramFiles
o 4 Cartesian User Coord Tool Coord Joint W
%) Main
User O v Teol 0 v Load 0
* [ PointFiles
|1B P SpeedAdjustment ) 1
1 ¢
CurrentLocation X
X(mm) 400563
z 2z
Y{(mm) 0.000
Z(mm) 0,000 Y B Y i
Uldeg) 000 )
V(deg)
X
Widan)
CMD Thread Log  Infolog WarningLlog Errorlog Search Results Error Output
©  2025-02-10 16:14:32 (201004) External joint dof is 0
© 2025-02-10 16:14:32 (201005) Base X is 0, Y is 0, Zis 0
©  2025-02-10 16:14:32 (201059) Model: WIN32 system: 0.0.0 software: ZXDZ_1.1.11
© 2025-02-10 16:14:32 (201001) s+ssssases Controller is ready to work *+ssssssss

1.2.5 Program area

Double—clicking the Mainfilewill display its content in the Program Area, where

users can edit the content of the program file

19
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NPty

=]

New Solution  Open Solution

Solutionl
L ~ - Projectl
* [} ProgramFiles
B Main
* [ PointFiles

1Bm

Project

B B x @ 8 23 c | R

Settings

Help

o8 Link & Servo @ Power A Eror () Restart & Drag

Save As Save Al Cut Copy Paste Undo Redo Search
Main Move 10 Variable Register CurrentPos MotorStatus Commun Statu
: HandSwitch ~ GoZero v GoHome v
* Function main
TeachMode
Fend
Cartesian  User Coord  Tool Coord Joint v

User 0 ¥ Tool 0 v Lead 0 Vv

SpeedAdjustment Q) 1
CurrentLocation WX
X{mm) 400,563
+Z
Yimm) 0.000
Zm ey « (U O #) ¥
Uldeg) 0000 -z
Videg) 0.000
%)
Widant nnan

€MD Thread

1.2.6 Auxiliary area

log  Infolog Warninglog Errorlog SearchResults Error Output

2025-02-10 18:14:32 (201004) External joint dof is 0
2025-02-10 16:14:32 (201005) Base Xis 0,Yis 0,215 0

2025-02-10 14:14:32 (201059) Model: WIN32 system: 0.0.0 software: ZXDZ_1.1.1!

2025-02-10 16:14:32 (201001) " Controller is readly to work **ess+ee=*

KA 141L2T (11104 Camnila finich

The Auxiliary Area is located on the right side of the software interface. It

is used to monitor and debug the robot's jogging functions

variable monitoring,

also displays the software output logs

/0 status, program

register status, motor status, and communication status. It

information, warnings, errors, and search

results in the lower—-right corner, efficiently assisting users in viewing prompt

messages and locating query results.

Buwerniex
B =]
New Solution Open Solution
E I
Solution1
». Project1

* [ ProgramFiles
B Main

* [ PointFiles

1B

Project

B B Xx 0 8 2 cC &

SaveAs SaveAll Cut Copy Paste Undo Redo ' Search

™MD Thread

1.2. 3 Operating Environment

Settings

Help

o8 Link o Servo (@ Power A Error () Restart g% Drag

Move o Variable Register CurrentPos Motor Status Commun Stat

HendSwitch  GoZers v GoHome v
TeachMode

Cartesian  UserCoord  Tool Coord Joint

User 0 v Tool 0 v Load 0 Vv

Speedadjustment Q) 1
CurrentLocation +X

X(mm! 400.563

(mim) w2

Ylmm) 0.000

2mm) 0,000 v 8 O Bl

Udeg) 0.000 -Z

Videg) 0.000

X
Widdor Anan

log  Infolog WarningLog Errorlog Search Results Error Output

2025-02-10 16:14:32 (201004) External joint dof is 0
2025-02-10 16:14:32 (201005) Base X is 0, Y is 0, Zis 0
2025-02-10 16:14:32 (201059) Model: WIN3Z system: 0.0.0 software: ZXDZ_1.1.11

2025-02-10 16:14:32 (201001) *****+*** Controller is ready to work *****=++++

poooe
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Hardware Requirements

Item Minimum Recommended

CPU i3 or equivalent performance | i5 or equivalent
GCPU performance CPU and above

Memory 4GB 8GB and above

Disk Space 60GB (with more than 5GB free | 200GB and above
space)

Display Resolution 1024 X768 1920X1080

Graphics Card Supports OpenGL 2.0 Supports OpenGL 2.0 and

above

Requirements for Portable Version Software

| tem Requirement

Operating System Windows 7 and above

.NET Framework .NET Framework 4.5 and above

VC++ Runtime Microsoft Visual C++ 2008 Redistributable SP1 (x86)

<br> Microsoft Visual C++ 2010 Redistributable (x86)
<br> Microsoft Visual C++ 2012 Redistributable (x86)

Other Microsoft Excel Application
Item Requirement
[ | Requirements for Installed Version Software
Item Requirement Item
Operating System | Windows 7 and above Operating System
Other Microsoft Excel Application Other

1.2.4 Execution Permissions

Users must run PowerNex0S with administrative privileges. Failure to do so will

prevent connection to the virtual robot, but will not affect the connection and

debugging of the controller.
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2.1 Home

2.2 Robot

When the "Robot" button in the upper—left corner of the Navigation Bar is clicked,

the interface switches to the debugging screen, enabling users to toggle between
different interfaces

/‘\?-:%Ng Project  Settings  Debug Help -

B} B B @B X 0 (] a =] @
* . £ o Link & S P Error Restart ¢ Dr 1) Est
NewSohition  Opensoktion  SweAs  SmeAl | Gt Copy Poste Undo Redo | Search ink, [ Servo| (@ Fower) A\ Error, (i Restert &%Dna (RS
I
Solution1 Main X Variable Register Current Pos Motor Status Commun Statu
" GoZeo v Go v
Project] * Function main “

~ [} ProgramFiles

User Coord Teol Coord Joint
2 Main
User 0 Vv Tool 0 v Load 0 v
* [ PointFiles
AFLER! SpeedAdjustment O 7
I "
CurrentLocation =
Xmm)
z
Y(mm)
y
Zmm) 0,000 Y M ) v
Uldeg) ) 0 =
Videg)
X
WilAen)
CMD  Thread Log  Infolog WarningLlog ErrorLog SearchResuits Error Output

2025-02-10 16:14:32 (201004) External joint dof is 0
2025-02-10 16:14:32 (201005) Base X is 0, Yis 0, Zis 0
2025-02-10 16:14:32 (201059) Model: WIN32 system: 0.0.0 software: ZXDZ_1.1.1(

2025-02-10 16:14:32 (201007) ****+++44% Controller is ready to work **#=ssssss

poooo

025-02-10 14:14:32 (111044) Comnile finish

2.3 Process Package

When the "Process Package" button in the upper—left corner of the Navigation
Bar is clicked, the interface switches to the process package settings screen
enabling users to toggle between different interfaces
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FBwertiex

o Lk & Seva ( Power A Error () Restart ¢ Drag

WorkBag

The robot conveyor belt tracking process package is an integrated solution designed for the collaberative work of industrial
Belt Tracking robots and conveyor belts.Its main function is to achieve real-time tracking of items on the conveyor belt, ensuring that the
robot can accurately grasp, place, or perform other operations.

e Belt Tracking | Belt Tracking o~ Belt Tracking
L2l Monitoring of various par. Visual traditional calibrati e=ell  visual automatic calibration

Monitor Traditional calibration Auto calibration

The robot tray process package is an integrated solution designed to meet the needs of tray processing. This process package
Pallet can achieve operations such as material tray handling, palletizing, and unpacking. It has advantages such as high efficiency,
precision, reduced labor intensity, improved product quality, strong flexibility, and high reliability.

Pallet Pallet
Monitoring of various par.. Material tray calibration

Monitor Calibration

2.4 Theme Switching

When the "Theme Switching" button in the lower—left corner of the Navigation
Bar is clicked, the interface toggles between |ight and dark themes

Suggestion: It is recommended to restart the software after switching themes

s x
Puernex
L of Link & Servo () Power A Eror () Restart §% Drag [ORELTS
58
| WorkBag

The robot conveyor belt tracking process package is an integrated solution designed for the collaborative work of industrial
Belt Tracking robots and conveyor belts.Its main function is to achieve real-time tracking of items on the conveyor belt, ensuring that the
robot can accurately grasp, place, or perform other operations.

P et Tracking Pl Bett Tracking P Bett Tracking
Bl Monitoring of various par el visual traditional calibrat Bl visual automatic calibration

Monitor Traditional calibration Auto calibration

The robot tray process package is an integrated solution designed to meet the needs of tray processing. This process package
Pallet can achieve operations such as material tray handling, palletizing, and unpacking. It has advantages such as high efficiency,
precision, reduced labor intensity, improved product quality, strong flexibility, and high reliability.

Pallet Pallet
Monitoring of various par... Material tray calibration
D Monitor Calibration

2.5 User Permissions

PowerNex0S supports three login permissions: Programmer, Administrator, and
Manufacturer. Each permission level has different operational privileges, with the

hierarchy being: Manufacturer > Administrator > Programmer.
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Operation Method:

~
Click the "Permissions"” button in the lower—left corner. In the

pop—up window, select the desired permission level, enter the password, and click

"Login" to switch to the corresponding user permission.

Authority -— X
AuthorityChoice  Programmer Vv
Password Please input a pas...
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3 = 2 B g o . + =
B s B ; % 0 u 3 C [ o8 Link o Servo (2 Power A Emor () Restart §& Drag
NewSokution  OpenSolution  SaveAs  Save Cut Copy Puste Undo Reda  Search

The Project Interface contains functional buttons related to engineering
projects, such as New Project, Open Project, Save As, Save All, Cut, Copy, Paste,
Undo, Redo, and Search.

3.1.1 New Project

The first button in the Function Bar is "New Project."” When clicked, a window
will pop up. Users can select the file path on the computer where the project will
be stored, customize the project name, and define the project title. After clicking
"0K, " the project file will be generated in the specified path, and the project

information will be updated in the Project Area of the software.

Create Solution — X

Solution Path :/PowerNexOS/Solutions Browse

Solution Name l Solution

Project Name Project1

8

MNew Solution
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3.1.2 Open Project

The second button in the Function Bar, "Open Project, " brings up a
clicked. Users can select a project file stored on their computer to

clicking "Open, " the Project Area in the software will update with the

of the opened project.

window when
open. After

information

© Select Solution
Tt PowerNexOS > Solutions > Solution1 > v O

R - ik

A z@m

@ OneDrive S

Project1

» ek
¥ 30 g
B mn
&= B
3 ot
¥ T
» a5
B s
. FIEE (C)

| #emaO)

N

Solution1

E IFE(N) v ‘ Solution (*.pesin)

Open Solution

BiE

3.1.3 Save As

The third button in the Function Bar, "Save As, " brings up a window when cl icked.

Users can select a new path on their computer to save the current project information

and define a new project name. After clicking "OK, " the current project information

will be saved and closed. The software will automatically open the newly saved

project file for users to debug or modify.

Save as Solution

Solution New Path | ‘erNexOS/Solutions|

Solution New Name  Solution1

PowerNex Software manual
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3.1.4 Save All

The fourth button in the Function Bar, "Save, " brings up a prompt when clicked,
asking users if they want to save the program files and position files within the
project. If "OK" is clicked in the prompt, the files will be saved. |f "Cancel" is

clicked, the save operation will be aborted.

Question X

Are you sure want to save the
opened programs and points?

Save All

3.1.5 Cut

The fifth button in the Function Bar, "Cut," is used for modifying programs.

When users select a single line or multiple |lines of the program and click "Cut, "

the selected content will be placed on the clipboard. When "Paste"” is clicked, the
clipboard content will be inserted at the current cursor position. Shortcut: Ctrl
+ X.

3.1.6 Copy

The sixth button in the Function Bar, "Copy," is used for modifying programs.

When users select a single line or multiple lines of the program and click "Copy, "

the selected content will be mirrored to the clipboard. When "Paste" is clicked,
the clipboard content will be inserted at the current cursor position. Shortcut:
Ctrl + C.

3. 1.7 Paste

The seventh button in the Function Bar, "Paste, " is used for modifying programs.

When clicked, it inserts the content from the Windows clipboard at the current cursor
position. Shortcut: Ctrl + V.
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3.1.8 Undo

The eighth button in the Function Bar, "Undo, " is used for modifying programs
When clicked, it reverts the last operation performed in the program area. Shortcut:
Ctrl| + Z.

3.1.9 Redo

The ninth button in the Function Bar, "Redo, " is used for modifying programs
If users have used the "Undo" function to revert an operation, they can use "Redo"
to restore the undone content or operation. This function is invalid if no "Undo"

operation has been performed.

3.1.10 Search

The tenth button in the Function Bar, " Search,” brings up a window when
clicked. It allows users to quickly search for or replace content within
the program area. Users can choose the search scope, either "Current File"

or " Opened Files," and can also select options such as "Case Sensitive"
and "Full Word matching." Shortcut: Ctrl + F.

leacnmMmoae

Search -

Search Replace

Search for: Please enter the search content

Replace with:

Search Scope: ° Current file Opened files

Search Behavior: Case sensitive Full word matching

R IR Scarch Next No

Search ic
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3.2 Settings Interface

- %
Ruertiex Project Debug Help

2 A R ? o€ lLink' . Servo /) Power! A\ Esror |0 Restart &% Drag

The Settings Interface includes various debugging functions, such as
coordinate systems, safety parameters, I/0, and communication.

3.2.1 Coordinate Systems

- X
Ruestiex Project  Settings  Debug Help
e & E ] S »§ Link & Servo (@ Power A\ Error () Restart &% Drag (U
Coord Security o Con System Factory
B
RobotSetting UserCoordinate Settingk
3
Property Area g
Funetdon X ¥ z u v w Install Position Describe K e
rea
Facoder 1 203114 -50.591 -26.761 52340 0.000 180000  ground -
1 Number
ba & expandio 2 212507 -42.040 20876 27479 0.000 0.000 ground i
£ ModbusRegister 3
* (i) Communication = i
7
@ Computecandtont| | ¢ 2 ype
BaseP XPYP
? SeriaiCommunicati| |
A v
@ NetworkCommunic | |\ 7
& Mopauscommuni| | &l .
ground
T SystemSetting
v
) v
# GeneralSettings %
4 Base Point
X Y z u v w Operate
@ About and Help
New Value
: "
v | O FactoryParameter
SR T Currentvalue 203114 -50591 26761 52.340 0.000 180,000
I¢
= External Axis 5 X Point.
Difference e
3 ZeroO ;
R Base Point 0.000 0.000 0.000 0.000 0.000 0.000 Move To y
[ OntologyParamete: =
cogyrammee | xpoint 0.000 0.000 0.000 0.000 0.000 0.000 Hove To o
# MotionParameters
PowerParameters m Restore  Modify Current Value Comparison Area Write In Describe

The first button in the Function Bar, "Coordinate Systems," allows users

to select and configure user coordinate systems, tool coordinate systems,
and payload settings from the left-hand function bar.

The interface is divided into the following areas:

Function Bar: Located on the left side, providing options for users to
select the desired functions.

Property Area: Located in the middle, listing the function numbers and
information for users to select.

Comparison Area: Located at the bottom of the middle section, allowing
users to compare the current coordinate system settings with the previous
data.
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Settings Area: Located on the right side, where users can configure
coordinate systems and payload information.

® User Coordinate System

The robot system supports up to 65 user coordinate systems. User 0 is
the world coordinate system of the robot and cannot be modified. Users can
define and set user coordinates 1 to 64.

Function of User Coordinate System: In the world coordinate system, with
the robot base as the origin and the XY directions defined by the factory
settings, the XYZU position of the robot's end-effector is calculated by
comparing the end-effector's position with the base. The user coordinate
system allows users to redefine the origin and XY directions. After switching
to a user coordinate system, the current coordinate calculation is based
on the user-defined origin and XY directions.

Teaching Method for User Coordinate System:

A\ Buwertiex Project  Settings  Debug Help

e i~
L i bt o8 Link ¥ Servo (@ Power A Error () Restart ¢ Drag (ORI

VO Com Sysem Factory

RobotSetting UserCoordinate

" Coordinat
b X Y z u v w Install Position Describe

203114 -50.591 -26.761 52.340 0.000 180.000  ground
1 Number

@ ToolCoordinate

2125507 -42.060 20876 21179 0.000 0.000 ground

@ Load
. v
~ (@ Security
; %

> HomeOrigin 2 yoe
BaseP XP YP
& ArchSetting

¥, WorkSpace

.
2
3
4
5
6
7
b JointLimit 3 InstallPos
8
ground
¥ @l 9
Systeml/Q -
2 Userlio 4 Base Point
X Y z u v w Operate Teach
Analogl/O
New Value
v
<I» Encoder
Current value ]
Expandl/O & i
Difference
Teach
ModbusRegister
Base Point 0.000 0.000 0.000 0.000 0.000 0.000
- ] Ce icati
Lo X Point 0,000 0,000 0.000 0.000 0.000 0.000 Mova To L

% ComputerAndConts

2 SerialCommunicatic [UCIETENY  Restore  Modify Current Value Write In Describe

1. Select the number of the user coordinate to be defined.
2. Choose the method for defining the user coordinate:

BaseP XP YP: Define the origin, X-direction point, and Y-
direction point to create the user coordinate system using
three points.

XP1 XP2 YP: Define two X-direction points and one Y-direction

point to create the coordinate system using three points.
3.Default selection 1is "ground" Other options are temporarily
unavailable,
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ground: Use the world coordinate system as the reference for
teaching the user coordinate.
4. Define the origin or the first X-direction point according to the
selected method. Click "Teach" to enter the jogging interface.
5. Define the first or second X-direction point according to the
selected method.
6. Define the Y-direction point according to the selected method.
Click "Teach" to enter the jogging interface.
7. Select whether the current coordinate system is tilted to define
whether the user coordinate is planar.
8. Click "OK" to complete the teaching of the user coordinate.
9. Click the blue "Application" button to write the user coordinate
information.

Note: When using the user coordinate system for movement, the reference
position of XYZU may be changed! Pay attention to the motion trajectory
planning.

® Tool Coordinate System

The robot system supports up to 65 tool coordinate systems. Tool O is
the world coordinate system of the robot and cannot be modified. Users can
define and set tool coordinates 1 to 64.

Function of Tool Coordinate System: In the world coordinate system, the
tool center is defined as the position of the robot's end-effector. The
current position of the end-effector is calculated by comparing it with the
reference position.

Teaching Method for Tool Coordinate System:

A\Baestiex Project  Settings Debug  Help
® 5 @ £

g Link o7 Servo (& Power A Error () Restart ¢% Drag [UNET

0.050 79.200 0.000 0.000 0.000 0.000 Yes

0.050 79.200 0.000 0.000 0.000 0,000 No

© HomeOrigin

L

#) WorkSpace

b JointLimit
&0

Systeml/O

Userl/0 4

AnalogliO

New Value

<» Encoder
Current value

Expandl/O
R Difference - - - = = = 6  Complete

ModbusRegist = Confirm
odbusRegister = = B = . R Move To Confirm

*  [i Communication

Point2

%) ComputerAndConts

SerialCommunica tie PULAEtl]  Restore  Modify Current Value Write In Describe
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1. Select the number of the tool coordinate to be defined
2. Choose whether to enable the external tool coordinate function.

3. After aligning the tool with a fixed reference point, teach Point 1 and click

"Teach” to enter the jogging interface

4. Rotate the tool approximately 120° clockwise or counterclockwise and use
the jogging function to realign the tool with the reference point to teach

Point 2. Click “"Teach” to enter the jogging interface

5. Rotate the tool another 120° in the same direction and realign it with the
reference point to teach Point 3. Click “Teach” to enter the jogging

interface.
6. Click “"0K” to complete the teaching of the tool coordinate

7. Click the blue “Application” button to write the tool coordinate

information.

® |oad

The robot system supports up to 65 load options. Load @ represents the
no-load state and cannot be modified. Users can define and set load options
1 to 64.

Function of Load: The system adjusts motor parameters based on the load
information entered by the user. It dynamically adjusts the motor torque
and acceleration/deceleration ratios according to different motion paths.
If the robot is loaded with an object but the load information is not set
or enabled, it may cause motor overload alarms during high-speed motion.

Teaching Method for Load:
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AP

Project  Settings  Debug Help

B & B ]

Secwrity WO Com  System

io

f Link o Serve (D Power A Error (D Restart &% Drag [ONSEES

RobotSetting

* @ Coordinate
J- UserCoordinate
@ ToolCoordinate

¥ [B Security

C HomeOrigin
@ ArchSetting
%, WorkSpace
b JointLimit
~ AUo
Systeml/0
[ UserliO
Analogl/O
4> Encoder
[ Expandl/O
£3 ModbusRegister
> ‘Communication
[ ComputerAndCont

@ SerialCommunicatic

Load

Quality

Quality
New Value

InertiaXX(KG*mm’)

InertiaYY(KG*mm?)

InertiaZZ(KG*mm’)

InertiaYY(KG*mm®)

Write In Describe

Describe

InertiaZZ(KG*mm’)

Oper:

4

5

Quality
0

v

CentroidX

CentroidZ
0

InertiaCal

[T Restore

Modify Current Value

Select the load number to be defined.
Enter the mass (weight) of the load.

Enter the X-coordinate of the load's center of gravity. This data can be

measured using a 3D drawing (optional for center of gravity and inertia).

Enter the Y-coordinate of the load's center of gravity. This data can be

measured using a 3D drawing (optional for center of gravity and inertia).

Enter the Z-coordinate of the load's center of gravity. This data can be

measured using a 3D drawing (optional for center of gravity and inertia).

Enter the inertia XX of the load. This data can be obtained through inertia

calibration in Step 9 (optional for center of gravity and inertia).

Enter the inertia YY of the load. This data can be obtained through inertia

calibration in Step 9 (optional for center of gravity and inertia).

Enter the inertia ZZ of the load. This data can be obtained through inertia

calibration in Step 9 (optional for center of gravity and inertia).
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9. GClick "Calculate. " A pop—up window will appear, prompting you to select a

similar load model and enter the XYZ dimensions of the load.
10. Complete the load teaching by clicking "OK. "

11. Click the blue "Application" button to write the load information

3.2.2 Security Parameters

® Home Origin

Select the Home Origin under Security in the function bar to define
the standby position. Users can set the joint positions for the Home point
and the joint movement sequence for returning to the Home point.

A\ Buertiex Project  Settings  Debug Help

-
b 2 & Link & Sevo @ Power A Eror () Restart ¢ Drog

RobotSetting HomeOrigin

¥ @ Coordinate

Configure the starting point parameter, with the value being the e

J- UserCoordinate
OriginPosition ActionSequence
@ ToolCoordinate CurrentArmDirectior

£ Load n -1.290 Step1 v User Tool Load Hand Elbow Wrist
~. Security

12 51.347 Step1

@ ArchSetting K] -27.500 Step1 S

%, WorkSpace

13.690 Step1
s JointLimit

v &0 5
4 User 0 ¥ Tool O losd 0

Systemi/O

UserliO 44 v SpeedAdjustment O ,

[2 Analogl/O i I

) ReadCurrentPosition CurrentLocatio o
1> Encoder
X(mm)

Expandl/0

Y(mm) O
-] ModbusRegister + (U [ U)oy

Zmm) 0.000

* [ Communication Uldeg) D, -z

31 ComputerAndConts

SerialCommunicatic  [ESlEIER]  Restore

Method for Setting the HomeOrigin::

1. Move the robot to the desired Home point position and click "Read Current

Position." The system will save the current position as the Home point.

2. Set the movement sequence for each axis, ensuring that the axes move in

ascending order (i.e., Axis 1 moves first, followed by Axis 2, etc.).
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3. Complete the Home point setting by clicking "Application. "’

® Arc Setting

The arc movement command (JumP) requires defining the Z-direction
value for the arc. If not defined, the default setting (Arc Setting 9)
will be used. Therefore, users need to adjust the arc settings according

to the actual application scenario.

Method for Arc Setting:

Ruwerhiex Project  Settings  Debug Help

@ B A B (1] (9]

Coord  Securty O Com System Factory

RobotSetting Arch
- 2 Coordinate
The Arch parameter is used to configure Jump, Jump3, and Jump3CP command’s arch Z-direction numerical value.

J UserCoordinate
& ToolCoordinate

£ Load

v D Security
> HomeOrigin Descent Distance

Elevation Distance

forkSpace
b JointLimit
v &lO
[ Systemi/O
[ Userl/0
[ AnalogliO Z-Value(Start) Z-Value(End)
s Encoder 0 30.000 30,000

[ Expandi/O 1 40.000 40,000

B M jister
I Modbusheghate Z-Value(Start) Z-Value(End)

* [ Communication
‘ .

5 ComputerAndCont:

& SerialCommunicatic Restore

1.Select the arc number to be defined (0 to 7).

2.Enter the transfer distance value in the Z-Value (Start) input box (the

distance in mm from the current position to start the transfer).

3. Enter the approach distance value in the Z-Value (End) input box (the

distance in mm to start vertical descent when approaching the target point).
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4. Complete the arc setting by clicking "Write in.

® Workspace

The robot system supports up to 16 workspaces for user configuration.
The primary function of a workspace is to define a specific area within
the robot's range of motion and set its behavior, such as restricting

robot movement within or outside the defined area.

Method for Workspace Setting:

- X
A\ Bueriiex Project  Settings Debug  Help
B A B o) ) 3 Link ¢ Servo (& Power A Error () Restart &% Drag [URECT
Coord  Securty O Com System  Factory
RobotSetting WorkSpace
* @ Coordinate )
State Function  Type NoEntry Dl  OutputDO X Limit ¥ Limit Z Limit Reset step bar
J- UserCoordinate £ =
Numbe
@ ToolCoordinate T 1 I
1 v
Load S =
= v
Security % -
. 2 Enabled
HomeOrigin -
On/Off
ArchSetting % -
v
7
R
v JomtLimit . 3 unction
Interference W
& o P
Systeml/O v
ysteml From )
- T
2 Userlio . - c i
State Function  Type NoEntryDl OutputDO X Limit ¥ Limit 2 Limit Cubiid
2 Analogl/t
B Anaiogtro New Value
¥
/> Encoder
Current Value - - - - - - - - e
Expandl/O : e iaTheits
Poaint 1 - - - Move T
Ed ModbusRegister P i i i e
v
* [ Communication
OutPutDO
1 ComputerAndCont: ©

1.Select the workspace number to be defined (1 to 16).

2.Enable or disable the current workspace.

3.Choose the function of the current workspace:
Interference Area: Outputs a user-specified signal when
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the robot's end-effector enters the area.

Workspace: Restricts the robot's end-effector to move
only within the defined area. Motion stops and an alarm is

triggered if the robot exceeds the defined range.

Forbidden Zone: Allows the robot's end-effector to move
freely within any range, but stops motion and triggers an

alarm if it enters the defined forbidden zone.

4.Select the type of space to teach (cuboid or cylinder). The teaching
methods differ: a cuboid is defined by two diagonal points, while a

cylinder is defined by a center point, radius, and height.

5.Set the DI pin to prohibit entry into the space. If the current
space is set as an interference area or workspace, the robot will not
enter the space when the specified DI pin is active. A hyphen indicates

no restriction.

6.Set the DO pin to output a signal when the robot enters the defined

space. A hyphen indicates no signal output.

7 .Define the first diagonal point for a cuboid or the center of a

cylinder.

8.Define the second diagonal point for a cuboid or the radius of a

cylinder.

9.Complete the cuboid definition or set the height of the cylinder.

10.Complete the workspace teaching by clicking "Finish"
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® Axis Limitation

The robot is shipped with predefined soft limits for each axis to

prevent collisions. However, if the predefined soft limits still pose

a high risk of collision in actual applications, users can set secondary

limits within the predefined range to further restrict the axis movement.

N

] RobotSetting
v @ Coordinate
J- UserCoordinate
4 ToolCaordinate
&1 Load
v [3 Security
C HomeOrigin

@ ArchSetting

¥ WorkSpace

7 Userl/0
1 AnalogliO
«» Encoder
[2 Expandl/O
7 ModbusRegister
~ [3 Communication
% ComputerAndConts

SerialCommunicatic

On/off: Whether to enable secondary limitation

Minimum Value:

Maximum Value: The

Help
1] {3
u e o Link
System  Factory
JointLimit
Define limits for each robot joint, with the value being the encoder pulse value
OfffOn Minimum Maximum No Entry DI Output DO
0 0.000 0.000 TeachMin  TeachMax - v
2 0,000 0.000 TeachMin  Teach Max
i) 0.000 0.000 TeachMin  Teach Max
N 0.000 0.000 TeachMin  Teach Max
J5 W
J6 v

The

smallest angle the axis can

& Servo @ Power A Eror () Restart & Drag

CurrentArmDirection

User Tool Load Hand Elbow
0 0 0 Right Up
ngDistance 5,000
GoHome ¥
sisn  UserCoord Tool Coord Jaint
User 0 Tool 0 Load 0
Speedadjustment ©
CurrentLocation X
X(mm) 400.563
(mm) o i
Y(mm) 0.000
2(mm) 0.000 il ot
Uldeg) 00 -z

for the axis.

move to.

largest angle the axis can move to.

No Empty DI: The limitation takes effect when the signal is input.

If the option is set to "-", it is enabled by default.

Output DO: Outputs a specified DO pin when the axis reaches the

minimum/maximum value.

3.2.3 1/0

® System 1/0

PowerNex Software manual
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System I/0 is used to display the status of system functions, rather
than the actual wired functional pins. Users can configure the actual
wired pins (User I/0) in the desired System I/0 to trigger system

functions via buttons.

Method for Setting System I/O:

F-’v;gm Project  Settings  Debug Help
S = s @ W o
® B el B O of Link & Servo (& Power A Error () Restart g Drag
Coord Security /0 Com System Factory
B
RobotSetting SystemlO
* @ Coordinate
SysDI SysDO

)~ UserCoordinate

@ ToolCoordinate Describe Pin State Describe Pin  State
- SDI-0  TPU ESTOP (0:EStop, 1:Non-EStop) - o SDO-0  SYSTEM READY (O:Not Ready, 1:Ready) - -]
Securty SDI-1  ENABLE (1->0:Disabled, 0->1:Enabled) Internal DI-1 SDO-1  MOTOR BRAKE (0:Brake, 1:Release}

© HomeOrigin sol-2 - = SDO-2  SYS ENABLE (0:Disabled, 1:Enabled)

© ArchSatting SDI-3  CAB ESTOP (0:EStop, 1:Non-EStop) - [ -] SDO-3  SYSALARM (0:No Alarm, 1:Alarm)

o WorkSpace SDI-4  AUTO STOP (0:Auto Stop, 1:Non-Auto Stop) o SDO-4 PROG RUN (0:Not Running, 1:Running)

I JointLimit SPES 05 FATOP: (Po Mot Occugy) (] SDO-5 PROG PAUSED (0:No Paused, 1:Has Paused)
v Ao soi-6 - - 5D0-6 Servo STO = o

15 systego SDI-7  AUTO STOP2 {0:Auto Stop, 1:Non-Auto Stop) : o sD0-7 -

Hiiedto SDI-8  START (0-1:Trig) Di-0 sD0-8 -

3 Analoglf0 SDI-9  STOP (0-1:Trig) Di-2 B0 -

o B SDI-10 PAUSE (0-1:Trig) - 5D0-10 -

3 Expendio SDI-11 RESUME (0-1:Trig) - SDO-11 -

] ModbusRegister FONA3: ERBCLEAR (0= 1(0%) - $D0-12 -
v [l Conminicntion SDI-13 START OR RESUME (0-1:Trig) : $D0-13 -

® ComputerAndConty  SDI-14 STOP BG (0-1:Trig) - SDO-14 -

SerialCommunicatic Di Mapping - ¥ Write In SDI e REETTI0T I M Write In SDO

1.Take System DI as an example; the same applies to System DO.

2.Select the required System I/0 function, for example, SDI-12 Alarm
Clear.

3.In the DI mapping section at the bottom of the interface, select

the actual wired User I/0 pin, for example, DI1.

DI Mapping - W Write In SDI

4.Click "Write in SDI" to complete the I/O mapping. The status of
User DI1 will then be equal to the status of the SDI-12 Alarm Clear

function.
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® User 1/0

User I/0 is used for level signal interaction and can be used for
communication or to control system functions. Users can connect I/0 pins
according to their actual needs. The current number of User I/0 channels
is 1024, of which 32 I/0 channels can be connected via actual wiring,

while the remaining channels are for expansion or communication purposes.

Method for Setting User I/O0:

A\ Buwechiex Project  Settings  Debug Help

RobotSetting UserlO

of Link & Servo @ Power A Eror () Restat ¢ Drag

~ @ Coordinate
J- UserCoordinate

& ToolCoordinate Describe State Describe State

& Lead DI-0  START(0-1:Trig) DO-0

* [ Security D1 - DO-1
} HomeOrigin DI-2 STOP (0-1:Trig) DO-2
) ArchSetting DI-3 DO-3
2, WorkSpace e S DO-4
s JeintLimit D5 - DO-5
T Di-6 - bocE
Systeml/O il Do-7
| B Userti0 TR DO-8
Analoghio L ] DO-9
» Encoder D10 - DO-10
Expandl/O D11 - DO-11
1 ModbusRegister b1z - DO-12
~ [ Communication D13 - DO-13
¥ ComputerAndContt D114 = DO-14

SerialCommunicatic Write in DI Describe 61 - oft/on Wirite In DO Describe DO - OfffOn

1. Take User DO as an example; the same applies to System DO.
2. Select the User DO number to be controlled, for example, DO-1.
3. In the DI mapping section at the bottom of the interface, select the

actual wired User I/0 pin, for example, DI1.
DO - Off/On

4, Click "DO-On/Off" to control the DO state.

Note: When connecting to a physical robot, it is not possible to force
the output of a DI signal. If a DO pin is configured with a System DO
function, the system controls this DO, and the user cannot output the

DO pin independently.
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® Analog 1/0

Analog signals are values that can be exchanged via external

communication,

ranging from -10000 to 10000. The value type must be

integer, not floating-point. The current number of analog I/0 channels

is 256.

Usage Declaration for Analog I/O:

Buwechex

RobotSetting
* @ Coordinate
J- UserCoordinate
& ToolCoordinate
£ Load
* [ Security
) HomeOrigin
1 ArchSetting
7. WorkSpace
I JointLimit
v &Vo
Systeml/O
[l User/0
| @ Analoglio
<i> Encoder
Expandl/O
£ ModbusRegister
v ] Communication
¥ ComputerAndCont:

SerialCommunicatic

1.The left side represents

Project  Settings Debug

Analogl0

AnalagDI
Describe Value
A0
A1
Al-2
A3 -
AlG -
Al-5
Al-6
Al-7
A8
A9
Al-10 -
Al-11 =
A12 -

A3 -

elelelo ealeolele oleoleole alele

A4 -

Write In Al Describe

robot by external sources.

2.The right side represents analog output,

Help

AnalogDO

AO-0
AO-1
AD-2
AO-3
AD-4
AO-5
AO-6
AO-7
AD-8
AD-9
AO-10 -
AO-11 -

AQ-12 -

5 Link ¢° Servo (@ Power A Error () Restart ¢% Drag

Describe Value
0

0

0

0

0

0

0

0

0

0

0

0

[

sovae [ weeein |

Write In AQ Describe

analog input, which is provided to the

where users set the

value and output it to external devices via communication.

3.The value of analog input can only be monitored and cannot be

simulated.

Method for Writing Analog Output (AO):

1.Select the AO number to be controlled, for example, AO-0.

2.Enter the desired output value in the "AO Value" input box at
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the bottom of the interface and click "Write in”.

Note: Analog I/O is generally used for communication. Establish
communication before data interaction.
The allowed value type for analog I/0 is integer, with a range

of -10000 to 10000.
® Encoder

Encoders typically refer to pulse feedback from encoders. The

current system supports up to 8 encoder channels.

Usage Declaration for Encoders:

Ruwechex Project  Settings Debug  Help

B & B @ c e Link & Ser > ]
- G Link o Servo (@ Power A Error () Restart ¢% Drag [ON=EH
Coord Se vo Com System F -
n‘
RobotSetting Encoder
L4 7 Coordinate
Describe Value Fiiter(ms)
J- UserCoordinate
i ENC-0 - 0 0
# ToolCoordinat
foolCoordinate e 5 .
2 Load
o ENC-2 - [ 0
~ [ Securit
e ENC-3 - o 0
C M il
lomeOrigin S i =
©1 Arch!
3 ArchSetting = o s
7, Work
5 Wor Bipace ENC-6 - 0 0
b JointLimit
ENC-7 - 0 0
~ Ao
[3 Systemi/O
[ Userl/0
[@ Analogl/o
| <> Encoder
[2 Expandi/0
£ ModbusRegister
* [ Communication
12 ComputerAndConts
SerialCommunicatic Write In Describe Filter Value 0

1.The current interface is only used to monitor the values fed

back by the encoder channels.

2.By default, the encoder feedback values represent real-time

status.

3.If the encoder feedback values are not balanced, use a filter
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to average the values and reduce interference.

Method for Setting the Filter:
1.Select the encoder channel to be configured, for example, ENC-

Q.

2.Enter the desired filter value in the "Filter Value" input box

at the bottom of the interface and click "Write in.".

Note: The filter value setting range is © to 1000 ms.
For example, with a filter value of 100 ms, the encoder value is

the average feedback over 100 ms.
® Extended 1/0

Extended I/0 is used to configure the signal sources for User I/O
or Analog I/0. The signal sources include EtherCAT, Registers, MODBUS-TCP
Master, MODBUS-RTU Master, EtherNet/IP Adapter, EtherCAT Gateway (Single

Byte), and EtherCAT Gateway (Double Byte).

Usage Declaration for Extended I/0:

A\ Busectiex Project  Settings Debug  Help
et maer ik Ry Link & Servo (3 Power A Error () Restart ¢ Drag [ON=H
RobotSetting ExpandIO
- 7 Coordinate

State  Communicate :PIP/RTU Pc ort/RTU Sla ScanTime DiNumber DO Number Al Number AONumer DI Address DO Address Al Address AO Address
J UserCoordinate

EI0-6 Disconnect

EI0-1 Conmect  EtherCAT - e - el . - : - : n :
@ ToolCoardinate EI0-2 Disconnect n o : :

@ Losd EI0-3  Disconnect ; ; ; .

v [3 Security EI0-4  Disconnect : 0 : :
> HomeOrigin EI0-5 Disconnect : : : :

2} ArchSetting . ; ; :

0 0 0 L

. Workspace
EI0-7  Disconnect

Iy JointLimit

% g0 Communication methods ~ EtherCAT v
) Systemi/O DI Quantity 32
2 Userl/O
DO Quantity 32
[ Analogl/0 Ly
Al Quantity 0
<I> Encoder
AO Quantity 0
| B Expandi/o
E] ModbusRegister
= [0 Communication
2 ComputerAndConts
7 SerialCommunicatic Restore
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1.Select the Extended I/0 number to be used (ENC-1 to ENC-16).
2.Choose the communication method to be used. (The following

example uses a hard-wired I/0 card.)

Communication methods EtherCAT W

DI Quantity 32
DO Quantity 32
[y
Al Quantity 0
AO Quantity 0

3.In the quantity interface, enter the number of DIO and AIO channels
to be configured.

4.Complete the communication configuration by clicking "Write in"

® Modbus Register

Modbus registers are used to store and monitor the values of system
register addresses and user register addresses. The system register
addresses range from © to 1023, totaling 1024 addresses, with default
hexadecimal values ranging from 0x0000 to 0x03FF. These addresses store
various system functions and should be used with caution. The user
register addresses range from @ to 10239, totaling 10240 addresses, with

default hexadecimal values ranging from 0x0400 to Ox27FF.

Usage Declaration for Modbus Register:
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Project  Settings  Debug Help
O . o
! = G Lk & Sevo @ Power A Error () Restart ¢ Drag
RobotSetting ModbusRegister
3 Load
System Regist Register
v ety ystem Register egiste
> HomeOrigin Search © signed Dec HEX Search © signed Dec HEX
& ArchSetting 0 Unsigned Dec Binary o Unsigned Dec Binary
¥, WorkSpace
0 1 2 3 4 5 6 0 1 2 3 4 5 6
b JointLimit
0 5 1 o [ 0 [ ] 0 0 0 [ ] 0 0 0
- A&lo
10 2 0 0 [ 80 [ 1 10 0 0 0 ] 0 0 0
3 Systeml/O
20 0 0 o 1 o o 18448 20 o o o o o 0 0
4 Userl/O
30 0 0 ] o 0 -32768 0 30 0 0 ] 0 0 0 0
Analogl/O
40 0 0 o [ ] 0 0 40 0 0 0 o 0 0 0
<> Encader
50 0 0 0 0 0 0 0 50 0 0 0 [] 0 0 0
[3 Expandi/O
&0 0 0 0 [ 0 0 ] &0 0 0 0 [} 0 0 0
| 8 Modb
70 0 0 0 [ 3 0 ] 70 0 0 0 [} 0 0 0
* [E) Communication
@ ComputerdndCony Bt View 20 Bit View 0
£ SarialCommunicati % 1% 13 12 11 10 9 8 7 & 5§ 4 3 2 1 0 15 14 13 12 1M1 10 9 & 7 & 5 4 3 2 1 0
& NetworkCommunic
 MODBUSCommuni
[ SystemSetting

1.The content on the left side of the interface represents system
registers, while the content on the right side represents user
registers.

2. The search box in the interface allows users to input a register
address, and the software will automatically jump to the

corresponding register location.

Search

3. Users can switch between different types of values to be

monitored according to their needs.

© signed Dec HEX

Unsigned Dec Binary

4. The bottom of the interface displays the bit value of the

currently selected register address.
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Bit View 20

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Method for Writing to Modbus Register Addresses:

Select the register address to be written to, enter the value in
the write box at the bottom right of the interface, and click
"Write in" .

3.2.4 Communication

® PCandControl

Monitor or configure the name and IP address of the controller, as

well as the network debugging assistant interface.

Usage Declaration for PC&Control:

A\ Boertiex Project Settings Debug  Help -
& 5] o Link & S Power E Restart g% Dr 1) Est
Coord  Security /O Com  System  Foctory = Link & Servo @ Power A Error () Restart ¢ Drag [SIESC
E |
RobotSetting PCAndControl
2 Load
Name Ip State | Tcp Assistant
* B
W secinty 1 Virtual machine 127001 ] oo e e
O Homelign 2 Original Factory IP 192.168.1.220 = e s o
rver v 04 v penServer
© ArchSetting 3
7. WorkSpace "
b JointLimit 5
* Ao 3
[ Systeml/O 7
G useriio 8
- P S
[2 Analogho F TCP Socket
< Encoder 20
2 Expandl/O " R R
£ ModbusRegister P . . Start Byte - V  EndByte - v Clear m
*  [3 Communication
Modbus TCP Client Link Modbus Sarver
| ® ComputerAndConti
Server IP Server Modbus Port  Station Number Address
P SerialCommunicatic | 1
ame
i 192.168.1.220 502 1 ‘ 0
@ NetworkCommunic
& hooaecomerni ] ™ Data Type Function Value
~ [l SystemSetting Restore 15 v Read %

1.Select the device name to be modified.
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2.Modify the IP address of the selected device in the lower-left

corner of the interface and click "Write in"

MName

Write In Restore

Network Debugging Assistant:

Tep Assistant
Protocol Local IP Local Port

Server WV 127.0.0.1 v 9000 OpenServer

I

TCP Socket
Start Byte - Vv  End Byte - v Clear Send
Modbus TCP Client Link Modbus Server
Server IP Server Modbus Port Station Number Address

192.168.1.220 502 - 1 + - 0 +
Data Type Function Value

16 b Read W +

1. The upper section is a TCP/IP protocol-free communication assistant,
used for opening a virtual server or client to debug communication

programs or simulate communication with a host/PLC for external
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communication tests

2. The upper section is a TCP/IP protocol-free communication assistant,
used for opening a virtual server or client to debug communication
programs or simulate communication with a host/PLC for external
communication tests

3. The lower section is a Modbus communication assistant, supporting only
the Modbus TCP protocol. It is used for direct communication with the
controller to read and write to specified addresses.

4. The lower section is a Modbus communication assistant, supporting
only the Modbus TCP protocol. It is used for direct communication with

the controller to read and write to specified addresses

For specific usage examples, refer to Section 7.2 Network

Communication Example or Section 7.4 Network Debugging Assistant.

® SerialCommun

Serial communication (Serial Communication) is supported in the
PowerNex0S system, including protocol-free serial communication and
Modbus-RTU communication. A total of 16 communication channels are

available for user use.

Usage Declaration for Serial Communication:

Rwerex Project Settings Debug  Help
o o o 3 ) o
=2 s 5% e ,k‘* #5 Link g7 Servo (@ Power A\ Error () Restart g% Drag
Coord  Securlty L om  System  Factory
| RobotSetting SerialCommun
) Load
coM BAUD Parity ~ DataBits StopBits EndString TimeOut  COM Parity No 1
¥ Bearky #1 dewittySTMC 4800 Nane 7 1 = 0
i BAUD 1200 DataBits 5 FlowControl  NoFlow
 Homelrigln #2 ‘devittySTMC 38400 Naone 8 2 CRLE 0
@ ArchSetting ) i i . . . . . OpenConm
) WorkSpace =
JointLimit =
v &0 -
Systeml/O =
Userl/0 i
Analogl/O e
» Encoder 10 > %
Expandl/0 it
ModbusRegister
) ) Serial COM - Baud 4800
~  [3] Communication
%) ComputerAndConti  Parity None Data bits 7
| & SerialCommunicati
pb 1 End Str R
@ NetworkCommunic
Timeout(ms) ] = End Byte v
MODBUSCommunis
» B oysensuang X e o EEE

1.Select the channel number to be used (#1 to #16).

2.Configure the selected channel number at the bottom of the interface.
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Choose the COM port number, communication baud rate, parity bit, data

bits, stop bits, communication terminator, and timeout settings.

3.Click "Write in" after configuration is complete.

4.For examples on opening serial communication and sample code, refer

to Appendix 7.1 Serial Communication Example

® Net Commun

Network communication (TCP/IP protocol-free communication) is
supported in the PowerNex0S system, including TCP/IP Socket protocol and
Modbus-TCP communication. A total of 16 communication channels are

available for user use.

Usage Declaration for NetCommun:

.’\BWHN'! Project  Settings  Debug Help
B o _[J = of Link & Servo (@ Power A\ Error () Restart g% Drag
Coord Security wo Com actory
‘ RobotSetting NetCommun
A Load .
EtherCAT Stat;
v [@ Security
P Port End String TimeOut Child op DC Error Vendor PCODE  Description
~ HomeOrigin
#201 1921681220 9000 R 0 1 1 ON ] 0x748 Oxfff  SRVisino AB
@ ArchSetting
#202 192168140 7000 cr [} 2 1 oN o 0x748 Oxffff  SRVisino AB
%, WorkSpace
#203 3 1 oN o 0x748 Oxffff SRV isino AB
b JointLimit
#204 4 1 oN ] 0x748 Offff SRV tsino AB
* &0
#205 5 1 ON 0 0x748 Oxffff  SRVisino AB
Systeml/O
#206 = 7 = » 6 1 ON 0 0x748 Oxffff SRV tsino AB
7 Userl/O
- o2 AseA Fott oo 7 1 oN o 0x748 Oxffff  SRVtsino AB
AnalogliO
8 1 ON 0 0x748 Oxffff  SRVtsino AB
<I> Encoder End symbol CR T tt 0
L] 1 ON o 0x748 Oxffff  SRVisino AB
Expandl/O &
10 1 oN ] 0x748 Oxffff  SRVisino AB
1 ModbusRegister
1 1 oN 0 0x748 Oxffff SRV tsino AB
* [E Communication
12 1 ON 0 0x748 Oxffff  SRVtsino AB
(= ComputerAndConts
13 1 oN o 0x748 Oxffff  SRVitsino AB
SerialCommunicatic
1% 1 ON o 0x748 Oxffff  SRVisino AB
| @ NetworkCommunic
15 1 oN o 0x748 Oxffff  SRVisino A8

1 MODBUSCommuni

~ @ spemsecing i [

1.Select the channel number to be used (#201 to #216).

2.Configure the selected channel number at the bottom of the interface.
Set the communication IP address for the current channel. For server mode,
enter the controller's IP address; for client mode, enter the server's
IP address. Also, set the communication port number, terminator (Carriage
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Return CR, Line Feed LF, Carriage Return Line Feed CRLF), and timeout
settings. A timeout value of @ indicates no timeout. If no interaction
occurs within the specified time, the communication on the current port

will be disconnected.

3..Click "Write in" after configuration is complete.

4 .For examples on opening network communication and sample code,

refer to Appendix 7.2 Network Communication Example

® ModbusCommun

Modbus communication refers to the Modbus communication protocol.
The PowerNex0S system supports Modbus TCP and Modbus-RTU. A total of 8

communication channels are available for user use.

A\ Ruwechiex Project  Settings  Debug Help

@ B & & i} o

o & Ser @ Pow ™ Restart g% Dr
Coord  Security /0 Com  System  Factory Link & Servo (@ Power A Eror () Restart % Oreg [ R

RobotSetting ModbusCommun
@ Load .
Madbus Slave Setting
] Security

. Socket Ip Cycle Time(ms) Source Destination Count Direction
C HomeOrigin
0 0 o Sys -> User
2 ArchSetting
0 Sys -> User
7, WorkSpace
0 Sys -> User
b JointLimit
o Sys -» User
~ &0
o Sys -> User
Systeml/O

V| e e |-

s|e oo e
» & o o o

7 Userl/o

Modbus Mapping Setting

e N lonlslw na

Analogl/Q
Source Destination Count Diraction
» Encoder

Expandl/O o o (] Sys -> User Write In

£ ModbusRegister

Communication N
Iy Version Standard

Enable 0 Prompt [ o] Retain Register

Slave ID 1 Start Register 0

% ComputerAndConts
? SerialCommunicatic

@ NetworkCommunic Mapping Enable

| 8 MODBUSCommu Modbus Type  Modbus TCP/IP Port 502 Connect TimeOut(ms) 0

~ [ SystemSetting application [T ) 05-Watch [ o]

1.Select the Channel Number (1 to 8): Choose the communication channel

you intend to use.

2.Configure the Selected Channel: In the interface below, enable or

disable the selected channel and configure whether to display messages
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on the output panel. Set the device station number, starting register

address, communication protocol type, and communication port for the

selected channel.

3.Apply the Configuration: Click "Application" after completing the

settings.

4 .Modbus Communication Example:

Communication Examples.

3.2.5

g

System Settings

General Settings

A\ Buweriex
®

Coord  Security

RobotSetting
& Load

B Security

&
1o

> HomeOrigin

@ ArchSetting

7, WorkSpace

b JointLimit

v &0

Systeml/O

Userl/O

| AnalogliQ

Encoder

B Expandi/O

D Com

ModbusRegister

1 Communication

% ComputerAndConti

SerialCommunicatic

@ NetworkCommunic

| Bl MODBUSCommunis

* [ SystemSetting

] 9]

System  Factory

General Setting
Controller settings
Language

Date

Time

Interference universal settings
Signal mode

bgmain settings

Auto Start

Program Editor

Conne:

d Tip Sync Project

Application

Restore

2025 Yea

Project
English

2 Month 10 Day

16 Hour 24 Min

Output ON when in the zone

Settings

Debug Help

Refer to Appendix _7.3 for Modbus

o8 Link ¢ Servo (@ Power A Error () Restart &% Drag

System 10 Reuses User 10 (@)
Retain DO
Fast Mode

@

Expand 10 Factory Config

Controller Settings: Set the controller language to Chinese/English

and configure the controller's time and date.

Interference universal Settings: Configure the output mode of the

DO signal in the workspace.
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Program Editor: Adjust the font size in the program area.
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Input/Output Settings: Configure the I/O pin mode and retention

settings.

bgmain Settings: Set whether the bgmain background program should

start automatically upon controller startup. Refer to 7.9 for background.

Note: After making settings, click "Application” to save the changes.

® System Backup and Restore

Coord Security o Com
RobotSetting
v &0
[2 Systeml/O
B Userl/o
[2 Analogl/Q
¢/» Encoder
(3 Expandl/O
] ModbusRegister
~ (@ Communication
[ ComputerAndConti
& SerialCommunicatic
@ NetworkCommunic
EJ MODBUSCommunit
~ [ SystemSetting
& GeneralSettings
| & SystemBackupLoa:
(@ Abeut and Help
¥ () FactoryParameters

© External Axis

[} C

System  Factory

oG Link & Servo (@ Power A Error () Restart &% Drag

System Backup & Restore

BackUp
All programs and system urations will be saved to
the backup folder. Pleas:
the default path, and th

Backup folder name

P3-4015_bak_20250210_162457

Backup path Browse

D:/PowerNexOS/BackUp

Restore

Browse and select the backup folder, then click on
restore

Restore folder Browse

Di/PowerNex0S/BackUp

Restore content
Programs.
Soft PLC Files
System Settings
Zero Information
Robot Calibration Data

Software Settings

Restore factory

The selected data below will be cleared! Suggest
backing up data to a USB drive first through backup

Program Files
Application Data

Global Variable

1/0 Data

Robot Data (excluding arm configuration)

Log Information

© ZeroOrigin

Backup: Save programs and system configurations to a user-specified

folder. The folder path is defined by the user.

Restore: Use backup files to restore programs, soft PLC files, and
system settings. Zero-point information, robot calibration data, and
PowerNex software settings should be operated under the guidance of the

manufacturer.

Factory Reset: Clear data for the selected items. Backup your data

before performing this operation.

® About and Help
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A\ Buwertiex

RobotSetting
& 1o
[ systemi/0
1 UserliO
(2 Analogl/O
» Encoder
Expandl/O
£ ModbusRegister
Communication
51 ComputerAndCont
SerialCommunicatic
@ NetworkCommunic
&) MODBUSCommunic
] SystemSetting
# GeneralSettings
=) SystemBackupLoac
I ) About and Help®
) FactoryParameters
7 External Axis

) ZeroOrigin

241119

Controller

ch
License certificate
MR icense certificate 16 axis, ArcWelding, Drag & Go
Version 0.0.0(Win32
AT xport License Certificat  Import License Certificate
P3-4015

Scarak

Project  Settings

Update

v1.0.0(241202 64Bit)

Firmware Update

Debug Help

A tror O rese 8 0. [EYEEY

Software: Displays the current software version and the recommended

controller firmware version. A mismatch between the controller firmware

and software versions will be indicated.

Robot: Displays the model of the robot currently connected.

Controller: Displays the model,

information of the controller.

hardware version,

and firmware

Update: Used for updating the controller firmware. Refer to 7.8 for

detailed instructions on firmware updates

3.2.6 Factory Parameter

® External Axes
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Bl ]
RobotSetting
2 Systeml/0
[ Userl/O
[2 AnalogliQ
b Encoder
[ Expandiio
£l ModbusRegister
* [ Communication
(3 ComputerAndConts
& SerialCommunicati
% NetworkCommunic
£ MODBUSCommuni
* [ systemSetting
2 GeneralSettings
SystemBackupLoac
%) About and Help
* O FactoryParameters
| © External Axis
* ZeroOrigin
[F OntologyParameter

ExpandAxis

ExtAxis)

Enable

Joint type

Restore

Project

Settings

Debug

Accelera

and dec

Maximum motor speed(ci

Encoder bit count

Help

%

o Lk & Sevo @ Power A Emor () Restart ¢ Drog

Asishum Multi turn value

ExtAxis? 0,000

Extixis2 0,000

Select All

Use: Too
0 0
oveMode
Continulty  ShortD
HandSwitch  Go Ze
TeachMode
User Cor
User 0 Too

lear multi turn values

Single lap value

0,000

0.000

FindZero

Load Hand Elbow Wrist
Rig up F
o 5000
Go Home
ord  Tool Coord s
0 Load 0

Note: The external axes interface requires administrator privileges to

access. Please log in with administrator permissions before entering the

interface.

PowerNex0S supports up to two external axes.

® ZeroOrigin

The robot zero-point setting interface is generally used for

re-teaching or recovering the origin. Do not change the robot zero point

unless there is an abnormal situation.
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) | (] ] Z
@ g B & & 5} of Link o Servo (© Power A FError () Restart & Drag
Coord Security WO Com  System Fact
L‘
RobotSetting ZeroOrigin
Systeml/O ZeroOrigin/Encoder
) CurrentArmDirection
[ UserliO
- AxisNum Mark bitideg or mm) AxisNum Multi turn value Single lap valu A = oA o o o
n 0.000 n 0.000 0.000 o 3 = ik e »
/> Encoder =
2 0.000 2 0.000 0.000
! ExpandliO MoveMode
3 0.000 i) 0.000 0.000
£ ModbusRegister 5.000
b 0.000 i 0.000 0.000
* [@ Communication
s 0,000 35 0.000 0,000
5 ComputerAndConti
8 0.000 s 0.000 0.000
SerialCommunicati Joint
B NetwortiCommuic SelectAll  FindZero m SelectAll  Clear multi turn values STSSISSTISRUIE o ST A
£ MODBUSCommunis N
ZeroOriginCalibration
[ SystemSetting _ _ SpeedAdjustment O 1
There are two reference points A and B on the calibration board. For each reference point, align the
£ GeneralSettings with left and right hand postures. After clicking OK, the system automatically calculates the length s =
d forearm, as well as the zero paint of the two axes
) SystemBackuplLoac
X{mm) 400.563
, 200 'z
About and Help .
Yimm) 0.000
v Ol n 2 ] o s % Teach Ope = = w I Oy
L Pointl R 0000 0000 0000 0000 0000  0.000 Teach Moy =
External Axis Uldeg) e z
Pointl L 0000 0000 0000 0000 0000 0000 cach Mo,
Videg)
X
11 OntologyParamete: Restore Wideg)

4 MntinnDaramatars

ZeroOrigin Teaching Method:

Step 1: Push the first and second axes of the robot to an approximately
straight position, and push the third axis to its highest point while roughly
aligning the fourth axis to the front direction.

Step 2: In the robot's zero-point interface, select the member axes that
need to be taught and click "Clear Multi-turn Values."

Step 3: Scan the QR code on the robot base to obtain the single-turn value
information of the member axes and enter it into the single-turn value list.

Step 4: Click "Set Encoder Values" to complete the zero-point teaching.

Step 5: Perform a full-axis zero-point return in the jogging interface.
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3.3 Debug

3.3.1 Current Active Project

Y
A Buwertiex Project  Settings Help
Project in the controller | NowSpeed — 1 o O a ) e @
ol e T 5 )
et 206 s Comte s swp | SwOw wn  Swox  Gnmwd % Utk & Seve © Power A Erer O Restant o 0roo [BYERY

= |

In the debugging interface, the first item in the function bar is the
current active project, that is, the program project in the controller, not
the active project specified in the software. When you click "Compile" or
"Run," the system will download the active project specified in the software
to the controller and execute it.

N\t

Project in the mhlrallsl' MNowSpeed : [ &
Project 0% SetSpeed Comy
Last compilation time:
Solution 2025-02-10 1611
x Project Program: n mai
== Main.pr
* |9 ProgramFile: 2
= Paint:
- Main
B Mai PT1.pts

* [I] PointFiles

1B pm

Click the drop-down menu on the right to display the time of the last
compilation and the content stored in the current controller.

3. 3.2 NewSpeed/SetSpeed

Project in the controller NowSpeed 1 & ® P D e &
¥

Stop Out Command of Link &7 Servo (@ Power A\ Error () Restart & Drag - Estop

Project1

80% Setspeec sat Swp Step Over

Solution1 Main X Move (] Variable Register Current Pos Motor Status Commun Statu

: HandSwitch  Go Zero Go Home
¥. Project1 * Function main

In the debugging interface, the second item in the function bar indicates
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the current speed display and speed setting, which means the speed of the
program running in the controller is associated with the jogging speed. The
setting range for the operating speed is from 1% to 100%.

3.3.3 Compile

A\ Buertiex Project  Settings  Debu

Project in the controller . : -
g [ (O ~ 2 S, >
Project? 80% setspeed | Compile — - epOver  stepin  StepOut  Command Link & Servo @ Power A Ermor () Restart §% Drag (GRS

In the debugging interface, the third button in the function bar is the
"Compile" button. It is used to check whether there are any errors in the
program of the current active project. If no errors are found during the
check, a pop-up window will appear indicating that the compilation is
complete, and the program will be downloaded to the controller.

& O,
o i
Compile ' [¥ Start Stop 5
v Compile Program

- N
Cotmpie Folnd The dropdown menu also allows you to

select downloading the program alone or downloading the point table alone.

3.3.4 Start

& Link & Servo (@ Power A Error () Restart §% Drag [OREESTY

Main o o Variable Register Current Pos Motor Status Commun Statu

The fourth button in the function bar of the debugging interface is the
“Start” button. It is used to launch all programs in the solution. When the
Start button is clicked, the current active project will be compiled and
downloaded to the controller. If the compilation fails, an alarm will be
triggered. When the program begins to run, the Start button switches to a
Pause button, which can be clicked to pause the program.

57

PowerNex Software manual



E%NC(NCX

Born for application

Menu bar, function bar operation application

FTOJEeCT
SetSpeed Compile Sta top Step Over ste|
Start main
Start bgmain
Function main Start separately
Fend No Compile Start

In the drop-down menu, you can select to run the following options: “Start
main (foreground task)” / “Start bgmain (background task)” / “Start
individually (specified Function)” / “Start without compilation (Start the
current active project without downloading to the controller).”

3.3.5 Stop
B - o X
A\RBuectiex Project  Settings Help
Project in the cantroller NowSpeed 1 o ( 3 2D >
Projectl 80% SetSpeed | Compile it oy Step Over ep in Commana "G Link o Servo (@ Power A Error () Restart ¢ Drag [GNEEN
& &
Solution1 Main Mov WO Variable Register CurrentPos Motor Status Commun Statu

The “Stop” button is used to terminate all tasks or to selectively stop
the foreground/background program in the drop-down menu.

3.3.6 Step Over

x
A\ Buwertiex Project  Settings Help

Project in the controlier NowSpeed 1 8

sonin Swpout  Command "6 Lnk & Servo () Power A Eror () Restart & Drag

Project1 80% SetSpeed  Compile Start Stop

The sixth button in the function bar of the debugging interface is the
“Step Over” button. It is used when the program is at a breakpoint to execute
the current breakpoint statement or function call and maintain the breakpoint
state at the next statement line.

3.3.7 Step In

,
Project in the controller NowSpeed 1 (] o

G <>
Step Out Command of Link ¢ Servo (&) Power A Error () Restart % Drag - EStop

Project1 80 SetSpeed | Complle san  siop

The seventh button in the function bar of the debugging interface is the
“Step In” button. It is used when the program is at a breakpoint to execute
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the current breakpoint statement or function call and maintain the breakpoint
state at the next statement line. Note: If the current breakpoint statement
is a function call, the statements within the function will also maintain
the breakpoint state.

3.3.8 Step Out

@ Link ¢ Servo (@ Power A Eror () Restart g% Drag [ORESY

The eighth button in the function bar of the debugging interface is the
“Step Out” button. It is used when the program is at a breakpoint to execute
the current breakpoint statement or function call and exit the breakpoint
state of the current statement.

3.3.9 Command

In the debugging interface, the ninth position on the toolbar is the
"Command" button. Upon clicking it, a command line and thread monitoring
panel will pop up at the bottom of the software. It is used to execute command
statements or encapsulated functions, as well as to monitor all task
processes.

Usage Instructions for the Command:
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CMD Thread

Instruct ==

Enter the statements to be executed or the encapsulated functions to be
called in the command input box below. The command will be sent and executed
when you click "Trigger" or press the Enter key on the keyboard.

Usage Instructions for Thread Monitoring:

CMD Thread
All: () start ) Pause () Stop  Single: () Start (1) Pause () Stop v StepO
id Type State Enter Func Name  Cur Func Mame Belong to

In this functional panel, you can monitor all task threads that are in
the execution/pause/alert state. You can also set the status of individual
or all task threads.

3.3.10 Monitor

,

i A o) A 5 e & [ (] @ . 5 y 5 g
SetSpeed  Compile =t e SepOver sepin  StepOut  Command | Montor | LogWindow  Exporgoroject °6 Link &7 Servo (@ Power A Eror () Restart % Drag

The auxiliary panel on the right side of the project/debugging interface,
where you can choose whether to display it. By default, it is set to be
displayed.
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Mowve o Variable Register Current Pos Motor Status  Commun Statu
HandSwitch GoZero W Go Home Vv
TeachMode
Cartesian User Coord Tool Coord Joint »
User 0 W Tool 0 W Lead 0 W
SpeedAdjustment D 1
CurrentLocation +X
X(mmj) 4£00.563
+Z
¥{mm) 0.000
Z{mm) 0.000 + W O U v
U(deg) 0.000 P
Videg) 0.000
=X
WA o) nnnn
Log Info Loeg Warning Log Error Log Search Results Error Qutput

2025-02-10 16:14:32 (201005) Base X is0,¥is0,Zis 0
2025-02-10 16:14:32 (201059) Model: WIN32 system: 0.0.0 software: ZXDZ_1.1.1

2025-02-10 16:14:32 (201001) ********+* Cantroller is reacly to work ***sssssss

o

o

o

@ 2025-02-10 16:14:32 (111064) Compile finish
@ 2025-02-10 16:15:17 (11108%) Stop task

]

2025-02-10 16:25:42 (0) Administrators privileges legged in

3.3.10 ExportProject

o X

A A &  ©® " 2 [c] [ =
Sstsoeed’ | Comole St S5a StepOver  stepln  Step Out Command  Monitor  Lag Window

oG Link & Servo (@ Power /A Error () Restart #% Drag

Export the scheme from the controller to the software, which includes
program files and point files. After clicking the button, a pop-up window
will appear. Please name the exported scheme in the pop-up window and click
"OK." After the operation is completed, the exported program will be stored
in the current project path and displayed in the project area.
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Project From Controller X

Controller Project Name:

Praject] I

N -

Note: After the program in the controller is exported, the software will
set the exported scheme as the active project.
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3.4 Help

3.4.1 Instruction Manual

8 X
PBaeeniex Project  Settings qup
o # [ ® ~ ) & > = & Localloginfo .
il SetSpeed  Compile Start Stop StepOver  stepln  Step Out Command  Monitor  Log Window Expart i wo @ Power A Error () Restart % Drag [ONEEH
Instruetion Manual

& | Seftware Manual
Solution1 Main Varisble  Register CurrentPos Motor Status Commun Staty
Hurtwers Manusd Go Zaro GoHome v
- Project * Function main :
Modbus Manual
~ [ ProgramFiles
N 4 Ervachiahsial User Coord  Tool Coord Joint
@ Main
User 0 Vv Toal v Lead 0O

* [ PointFiles

In the Help menu, the first option is “Instruction Manual.” Clicking on
it will automatically open the instruction manual.

3.4.2 Software Manual

Buwernex Project  Settings  Debug Halp
1 o ® = 2 e T = ® g \lecalloginfo
B | et | et st e | 0w won sweow | Kcwmoenl Menal e oo wo @ Power A Eror ) Restat ¢ Drag
Instruction Manual
= | Software Manual
Solution Main Variable  Register CurrentPos Motor Status Commun Statu
iy i " Harchosor Mot GoZeo v GoHome
v > Function main
roject Modous Manual
¥ [ ProgramFiles Fend
. 4 Error Manual (0 Coord Tool Coord Joint
3 Main
User 0 Vv Tool 0 v Load 0 Vv
¥ [ PointFiles
153 P11 SpeedAdjustment Q) 1
CurrentLocation X
X(mm) 400563
+Z
Yimm) 0.000
0 g o (U O ) ¥
Uldeg) 000 -z
Videg)
X
Widant
CMD  Thresd log  Infolog Warninglog Errorlog SearchResults Error Output
i @ st Pase  ® Stop | Single: @ St (@ P (® s 2 Step0
o S (A | mece {iaat] (i) (Sim0]) | (GhNrD 2025-02-10 16:14:32 (201005) Base X is 0, Yis 0, Zis 0
Id Type State Enter FuncName  Cur FuncName Belong to 2025-02-10 16:14:32 (201059) Model: WIN32 system: 0.0.0 software: ZXDZ_1.1.1

2025-02-10 16:14:32 (201001) **++#++44+ Controller is ready to work *s#sssssss
2025-02-10 16:14:32 (111064) Compile finish

2025-02-10 16:15:17 (111089) Stop task

o
o
L]
@
L]
L]

2025-02-10 16:25:42 (0) Administrators privileges logged in

In the Help menu, the second option is “Software Manual.” Clicking on
it will automatically open the software manual (i.e., this document).
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3. 4.3 Hardware Manual

A\Bgex

1 & ® ~ o) e
SetSpeed  Complle st Swp StepOver  stepln  StepOut
‘ Solution1 Main X
= Project! * Function main

* [} ProgramFiles Fend
B Main A
* [ PointFiles

18 rm

7 = & & LocslLoginfo
Goracd| [ Honker: | EegWindew!| | Eigortt o (@ Power A Eror () Restart §% Drag [ORCES
Instruction Manual

Software Manual
Variable Register Current Pos Motor Status Commun Statu

Hardware Manual TR TR

Modbus Manual
Erorkianid User Coord  Tool Coord Joint

User @ v Teol 0 v Load O

SpeedAdjustment O 1

In the Help menu, the third option is “Hardware Manual.” Clicking on it
will automatically open the hardware manual.

3.4.4 Local Log Info

A\ Buweetiex
1 & ® a 2 (]
SetSpeed  Complle Start Stop StepOver  stepin  Step Out
‘ Solution1 Main
= Projectt * Function main
= [ ProgramFiles Fend
B Main A

* [ PeintFiles

18 rm

Prject  Sestings  owowg 5]

& =2 @ & | Local Log Info
Command  Monitor.  Log Window it vo (@ Power A Emor () Restart §% Drag [ON=E3

Instruction Manual

Software Manual
Varisble  Register Current Pos Motor Status Commun Statu

Hardware Manual

GoZers v GoHome
Modbus Manual
Errorkienin User Coord  Tool Goard Joint
User 0 v Todl 0 v Load O
SpeedAdjustment O 1

In the Help menu, the sixth option is “Local Log Info.” Clicking on it
will open the local log text file stored in the local path. The file type

is TXT format.
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Chapter 4: Status Bar Operation

Applications

4.1 Link/Disconnecting the Controller

® Link
ofy Link o7 Sef\.?o & Power /\ Error () Restart g% Drag
Link Robot - X
Robot Name: Virtual Machine W
Robot Ip: 127.0.0.1
Check Local IP Stamt Link Search IP
off Link

Click the “link” button in the upper right corner of the main

interface. In the pop—up window, select the original factory IP or virtual machine
for connection (default physical machine: 192.168.1.220) (Virtual machine:
127.0.0.1). You can also search for connectable robotic arm information by clicking
the “Search IP” button below. After confirming the IP address, click “Link.”
If the robot’ s IP address has been changed, you can also enter the robot’ s IP

address in the Robot IP window and click “Start Link” to complete the operation.
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Note: The “Search IP” function can search across subnets, but the computer

and controller must still be in the same subnet for connection.

Operation Results:

B |f the connection is successful, the “Link” button in the upper right

. ofy Link . . .
corner will turn green: A Meanwhile, the log in the lower right

corner of the software will display the message “Controller is ready”

B |f the connection fails, the connection button in the upper right corner

ofg Link

will remain gray: . The software will also pop up a message box

indicating that the robot cannot be connected.

Failed to connect to robot! Please check the IP address setti
a Error
ngs of the PC

® Disconnecting the Controller

To disconnect the controller, simply click the green “Link” button. When the
button turns gray, it indicates that the connection has been terminated. The “Output

Module” in the lower right corner of the software will display the message

“Disconnected from Controller” .

® Troubleshooting for Connection Issues:

B Check if the hardware connections are normal.
B Ensure that the PC and the target robot controller are on the same network

and that the robot controller is reachable via Ping.
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Verify if the target robot controller is connected to another PowerNex0S
or teaching pendant. If it is, disconnect it and then connect with the

current software.

Check if the Ethernet cable being used is a Category 6a cable.
If the PC and controller are in the same subnet, uncheck the option to verify the

local IP.

Conditions That May Cause Disconnection:

B Strong network interference.
High CPU usage on the PC (exceeding 50%).
Physical network disconnection, such as a disconnected Ethernet cable or
power loss to a router or switch.

B Significant version differences between the software and the controller.
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4.2 Servo Button

of Link ¥ Servo Power A\ Error () Restart &% Drag

& Servo & Servo
Braking State: ;Enabled State:

4.3 Power Button
off Link & Servo Power /\ Error () Restart g% Drag

@ Power (2) Power
Low Power: ;High Power: .

4.4 Error Button

of Link ¥ Servo Power A\ Error () Restart &% Drag

N\ Error

When the “Error” button is clicked , a pop-up window will appear

Question X

o Are you sure Clear the Alarm?

KN -
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4.5 Restart Button
of Link ¢ Servo (@) Power A\ Error () Restart g% Drag

() Restart
When the “Restart” button is clicked ,a pop-up window will

Question X

o Are you sure Restart the Robot?

m -

appear

4.6 Emergency Stop Button

o Link & Servo (@) Power A\ Error () Restart g% Drag

(_'_) EStop

When the “EStop” button is clicked , the following pop-up

message will be displayed.

o Success  EStop success X
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Chapter 5 Project Area Operations and

Applications

5.1 Project Engineering

The project area is located to the right of the navigation bar and is used to
manage the engineering solutions opened by the software. An engineering solution
can store multiple schemes. After selecting a scheme, right—clicking with the mouse
al lows you to set it as the active project. A scheme includes program files and point
files. One scheme can store multiple program files and point files. However, it

should be noted that the program file named "Main" must exist as the program main

Project  Settings  Debug Help

2025-02-10 16:14:32 (111064) Compile finish

0 "
. F’I B ) [X 3 JI - ¢ Link & Servo @ Power A Eror () Restart &% Drag (OB
.
Solution? Main Variable Register CurrentPos Motor Status Commun Statu
. S . GoZero v  GoHome
* . Project] * Function pain
2 |
* [ ProgramFiles and
oord Tool i
A Main
. 0 Tol 0 v Losd 0
* [ PointFiles
1B P SpeedAdjustment O 1
CurrentLocatio %
X(mm) )
m =
Y(mem)
L u sU) ¥
(m (
U(deg) 2
Videg
X
Wifdam
oM Thread Log  Infolog WarningLog ErrorLog Search Results Error Output
© 2025-02-10 16:14:32 (201004) External joint dof is 0
© 2025-02-1016:14:32 (201005) Base X s 0, ¥ s 0, Zis 0
©  2025-02-10 16:14:32 (201059) Model: WIN32 system: 0.0.0 software: ZXDZ_1.1.11
©  2025-02-10 16:14:32 (201001) ***+**+*** Controller is ready to work
L
o

2025-02-10 16:15:17 (111089) Stop task

mstruct>> [ oo I

B Example from the diagram text: "New System"; This area is the engineering

area used to manage all schemes in the engineering folder.

B Example from the diagram text: "Project1”; This area is the project scheme

area, used to store the program files and point files of this scheme.

B Example from the diagram text: "ProgramFiles"; This option is the program

file area, used to store program files or to add/delete program files
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B Example from the diagram text: "PointFiles"; This option is the point file

area, used to store point files or to add/delete point files.

5.2 Creating New Program Files

After right—clicking on the program file, a menu bar will be displayed. Users

can create a new program file or add an existing program file here.

New File = X
| Solution
v |1 Project] New File Type:[;  Program File(.prg) Vv
B Set As Active
New File Name: Prog
ielf = add e

Rename

After clicking "New File, " the software will display a pop—up window. Users need
to choose whether to add a new program file or a point file and customize the
name of the new file. After completing the settings, click "OK" to finish the

creation. The new file will be generated in the program file or point file area.

5.3 Creating New Point Files

After right—clicking on the point file, a menu bar will be displayed. Users can

create a new point file or add an existing point file here.
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Solution1 Main X New File - X%
v Project1 1~ Func
v BP Fil 2
B ProsaraFiles Fend  New File Type: Point File(.pts) v
[ Main
* | @ Poir e New File Name: PT |
B adark

Sync Point To Local No

After clicking "New File, " the software will display a pop—up window. Users need
to choose whether to add a new point file or a program file and customize the
name of the new file. After completing the settings, click "OK" to finish the

creation. The new file will be generated in the program file or point file area.

5.4 Point File Description

Double—click to open the point file. A single point file can store up to
1,000 points. Each point data includes (point number, point label, X coordinate,
Y coordinate, Z coordinate, U coordinate, V coordinate, W coordinate). You can
alsomodify and operate on individual point data, as shown in the menu |ist that

appears after right—clicking on a point in the figure below.

~ 1 + & G @ 7 m =) = <> = )
el SetSpeed Compile Start Stop Step Over step In Step Out Command Monitor Log Window Export Project
]
Solution Main X PT1 X
. Y E Projectl Label X Y z u v v
¥ [A ProgramFiles 0
[ Main 1 400.563 0.000 0.000 0.000 0.000 0.C
¥ [ PointFiles 2
Iy Copy Point
|6 PT1 3

Paste Point

Move To Point

Teach Point
6 Save Point
Delete Point
Move Mode: Go VvV  Point Number: 0 ]

Copy Point: Copy the point information, which can be pasted into
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another point number.

Paste Point: Paste the copied point information into the selected
point number.

Move to Point: Move to the selected point coordinates in a
point-to-point manner according to the robot's current set movement speed.

Teach Point: Store the current coordinate information in the selected
point number.

Save Point: Save all data in the point table.

Delete Point: Delete the selected point number.

5.5 Point Teaching

Double—click to open the point file. The teaching and motion bars are located

at the bottom of the interface.

1 & ~n 2 & < = ] &

‘ Solution1 Main X PT1
Project] Label X Y z u v w R s T Local Hand
* [A ProgramFiles 0
3 Main 1 400563 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 ] 1
PointFiles 2
18 em 3 3
4
5
6
Move Mode: Go v Point Number: 4 ¥ Jump Limit Z(mm)
Point Name: Jump +Z(mm):
Teach Stop Move To
cMD hread
® start Pause  (® Stop  Single: (B Start Pause  (®) Stop M StepOver D stepin S Step Out
Id Type State Enter Func Name  Cur Func Name  Belong to Func Line Number Setup Time Run Time

Teaching Method:

Step 1: Select the point number (@ to 999) that needs to be taught and

enter the "Point Name" (optional).
Step 2: Click the blue "Teach" button.

Step 3: Right-click on any point number in the point file and select "Save

Point."
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Chapter 6: Auxiliary Zone Operation

Application

When the software is launched, the auxiliary zone interface is opened
by default. If the auxiliary zone interface is not open, it can be manually
opened from the debugging interface. The auxiliary window is located on the
right side of the software and is used for monitoring and debugging the robot's
jogging function, I/O status, program variable status, register status,

motor status, and communication status.

Auxiliary Zone Interface:
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Move 170 Variable Register Current Pos Motor Status Commun Statu

CurrentArmDirection

User Tool Load Hand Elbow Wrist
0 0 0 Right Up Up
MoveMode
Continuity ShortDistance  LongDistance 5.000 +

HandSwitch GoZero WV Go Home v
TeachMode
Carteslan User Coord Tool Coord Joint A

User 0 v Tool O v Load 0 W

SpeedAdjustment 1
CurrentLocation +X
X(mm) 400.563
+Z
Y(mm) 0.000
Z(mm) 0.000 «v B O B -
U(deg) 0.000 -Z
V(deg) 0.000}
-X
W(deg) 0.000
Log Info Log Warning Log Error Log Search Results Error Output

2025-02-10 16:30:31 (107097) External emergence stop is trigged.
2025-02-10 16:30:31 (107078) Moticn enter DISABLE state

2025-02-10 16:30:31 (107063) Motion enter ERROR state by emergence stop
2025-02-10 16:30:39 (107096) External emergence stop is released.
2025-02-10 16:30:42 (107062) Recover from error mode.

0 © 0 0 6

2025-02-10 16:30:42 (107078) Motion enter DISABLE state

Method to Open the Auxiliary Zone:

Ruwerticx Project  Settings | Debug | Help
1+ &8 ® A ol e o c3 1] @
suspond | comple ” sun " sop || SepOwr s Supow | Command |Mowter | LogWiodow | B 6 Lk & Sevo © Power A Eor O Restart % Dag

Select “Debug” from the menu bar, and then choose “Monitor” from the

function bar to open or close the auxiliary panel.

6.1 Move

The move interface is divided into two main sections: the move panel and
the log panel. The move panel is used to move the robot, with two motion
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modes: continuous motion mode and fixed-distance mode.

off Link o Servo (@) Power A Error () Restart % Drag

Move o Variable Register Current Pos Motor Status Commun Statu

CurrentArmDirection

User Tool Load Hand Elbow Wrist
0 0 ] Right Up Up
MoveMode
Caontinuity ShortDistance  LongDistance 5.000
HandSwitch GoZera Vv Go Home v
TeachMode
Cartesian User Coord Tool Coord Jaint W

User 0 v Tool 0 v Lead 0 v

SpeedAdjustment Q) 1

CurrentLocation +X

Log Info Log Warning Log Error Log Search Results Error Output

2025-02-10 16:30:31 (107097) External emergence stop is trigged.
2025-02-10 16:30:31 (107078) Mation enter DISABLE state

2025-02-10 16:30:31 (107063) Mation enter ERROR state by emergence stop

2025-02-10 16:30:42 (107062) Recover from error mode.

@
o
L
@ 2025-02-10 16:30:39 (107096) External emergence stop is released.
o
@

2025-02-10 14:30:42 (107078) Moticn enter DISABLE state

Current Arm Pose: Displays the user coordinate system, tool coordinate
system, payload number, left/right-handedness,
elbow pose (six-axis), and wrist pose (six-axis) of
the robot's end-effector center.

Move Mode: Select the desired motion mode, which can be continuous,
short-distance, or long-distance. When the mode is
continuous, the robot will continue to move as long as the
direction button is pressed; otherwise, the motion stops.
For short-distance and long-distance modes, the robot moves

once according to the set distance value, and multiple
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movements require multiple button presses.
Speed: The speed ratio of the robot's motion, effective only for the
move function.
Current Position: Displays the current coordinates. For a four-axis
robot, only the XYZU coordinates are shown, with a

directional wheel button on the right side.

6.21/0

The I/0 interface is divided into four sections: “User I/0,” “Analog I/0,”
“Encoder,” and custom “I/0.” These sections allow for real-time monitoring
or control of I/O outputs.

Mawve [ o] Variable Register Current Pos Motor Status  Commun Statu
User I/ Analog /O Encoder Custom
Describe State Describe State
DI-0 START (0-1:Trig) DO-0 5
DI-1 - DO-1 =
DI-2 STOP (0-1:Trig) DO-2 4
DI-3 - Do-3 e
Dl-4& - DO-4 -
DI-5 g DO-5 e
Dl-& - DO-& =
DI-7 - Do-7 -
te In DI Desci DI - OFf/On eln DO Desc DO - OFF/Or
Log Info Log Warning Log Error Log Search Results Error Qutput

2025-02-10 16:30:31 (107097) External emergence stop is trigged.
2025-02-10 146:30:31 (107078) Motion enter DISABLE state

2025-02-10 16:30:31 (107063) Mation enter ERROR state by emergence stop

L]
o
o
@ 2025-02-10 14:30:39 (107096) External emergence stop is released.
@ 2025-02-10 16:30:42 (107062) Recover from error mode.

]

2025-02-10 16:30:42 (107078) Mation enter DISABLE state

User I/0: Monitors the status of DI (Digital Input) or controls the output
status of DO (Digital Output).
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Analog I/0: Monitors the values of analog inputs (AI) or sets the output
values for analog outputs (AO).

Encoder: Monitors the values returned by external encoders to the
controller and sets the filtering values for monitoring.

Custom I/0: Defines the channels of user I/0, analog I/0, and encoders

to be monitored.

6.3 Variables

The variable interface is divided into three sections: “Global module
local”. Users can monitor or modify the variable information used in the
active project here.

Move o Variable Register Current Pos Motor Status  Commun Statu
Glabal Module Lecal
Var Name Data Type Value

Global Variables: Monitors variables defined by the Global function in the program.

Module Variables: Monitors variables within a specified module that are not inside

functions.
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Local Variables: Monitors variables within a specific function of a specified module,

which must be visible at a breakpoint in the function

Modify Value: After selecting the variable to be modified, enter the desired
value in the input box below and click “Write” to complete the modification
of the variable's value.

6.4 Registers

The register interface is divided into two sections: “System Register”
and “Registers.” Users can monitor the values of system registers or user
registers here and also modify the values within the registers.

of Link @ Servo (@ Power A\ Error () Restart g% Drag

Move [1]e] Variable Register Current Pos Motor Status Commun Statu
System Register Register
Search o Signed Dec HEX Search o Signed Dec HEX

0 Unsigned Ches Binary 0 Unsigned Des Binary

0 1 2 0 1 2

0 5 0 0 0 0 0 0
Bit View 0 Bit View 0

1% 14 13 12 11 10 % 8 7 15 14 13 12 11 10 9 B 7

System Register Address Range: Decimal (© to 1023), Hexadecimal (0x0000
to 0x0399)

Register Address Range: Decimal (@ to 10239), Hexadecimal (0x0400 to
Ox27FF)

Signed Decimal: Decimal values with * signs, range (-32768 to 32768)
Unsigned Decimal: Decimal values starting from @, range (@ to 65535)

Hexadecimal: Values are taken in units of words, with a maximum value
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of OXFFFF.

Binary: Values are taken in units of bits, with each register having 16
bits.

6.5 Current Position

Displays the current robot coordinates, including the user coordinate
system, tool coordinate system, payload number, current gesture, elbow pose,
wrist pose, as well as the world coordinates, joint coordinates, and
single-joint pulse positions.

o8 Link & Servo (© Power A Error () Restart #% Drag

Move o Variable Register Current Pos Motor Status Commun Statu

Arm Direction
User Tool Load Hand Elbow Wrist
0 0 0 Right Up Up
Current Location
K(mm) ¥{mm) Z(mm) Uldeg) Videg) Wideg)
400,543 0.000 0.000 0.000 0.000 0.000
Current Angel
Jl{deg/mm) J2(deg/mm) J3{deg/mm) Ja4{deg/mm) J5(deg/mm) Jé(deg/mm)
0.000 0.000 0.000 0.000 0.000 0.000
Current Pulse
J1{pulse) J2(pulse) J3{pulse) Jé{pulse) J5{pulse) Jélpulse)

0 0 0 0 0 4]

Fwtarmal Avie Ciwrrant Anmal
Leg Info Log Warning Log Error Log Search Results Error Qutput

2025-02-10 16:30:31 (107097) External emergence stop is trigged.
2025-02-10 16:30:31 (107078) Motion enter DISABLE state

2025-02-10 16:30:31 (107063) Motion enter ERROR state by emergence stop
2025-02-10 16:30:39 (107094) External emergence stop is released.
2025-02-10 16:30:42 (107062) Recover from error mode.

o0 © 0 0 @6

2025-02-10 16:30:42 (107078) Motion enter DISABLE state
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6.6 Motor Status

Displays the current status of all motors (joint velocity, motor speed,
motor torque, load rate) and detailed information for individual motors.

Maowve [e] Variable Register Current Pos Motor Status Commun Statu
n JZ 43 Ext Axis1
Owveral
J& Js J& Ext Axis2
A Joint Vel Motor Vel Motor Torque Losd R
2 {deals or mm/s) (RPM) (%) gaceas
a 0/0 0/0 0/0 0/0
J2 0/0 0/0 0/0 /0
J3 0/0 0/0 3/3 0/0
J& 0/0 0/0 0/0 0/0
J5 0/0 0/0 0/0 0/0
Jé 0/0 0/0 0/0 0/0
5 0/0 0/0 0/0 0/0
T 0/0 0/0 0/0 0/0

Joint Vel: The motor speed of the specified joint and the actual
movement speed, displayed in millimeters per second.

Motor Vel: The current rotational speed of the specified joint,
displayed in revolutions per minute.

Motor Torque: The torque generated by the motor's rotation, displayed
as current torque/limit torque.

Load Rate: Function reserved, not yet activated.

6.7 Commun Status

Displays the connection status of the current controller, driver, I/O
board, and third-party peripherals.
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of Link ¢ Servo (3) Power /\ Error () Restart g% Drag

Move 110 Variable Register Current Pos Motor Status Commun Statu
EtherCat:
LK oP DC Err CRCErr Rx Err
1 ON ON 0 0 0
2 ON ON 0 0 0
3 ON ON 0 0 0
& ON ON 0 0 o
5 ON ON 0 0 0
& ON ON 0 0 o
T ON ON 0 0 0
8 ON ON 0 0 0
9 ON ON 0 0 0
10 ON ON 0 0 0
Log Info Log Warning Log Error Log Search Results Error Qutput
@ 2025-02-10 16:30:31 (107097) External emergence stop is trigged.
© 2025-02-10 16:30:31 (107078) Motion enter DISABLE state
@ 2025-02-10 14:30:31 (107063) Motion enter ERROR state by emergence stop
O 2025-02-10 16:30:39 (107096) External emergence stop is released.
© 2025-02-10 16:30:42 (107062) Recover from error mode.
| @ 2025-02-10 16:30:42 (107078) Motion enter DISABLE state

6.8 Log

The log panel is located at the bottom right of the auxiliary zone. It
is used for entering software operation logs, information prompts, warning
messages, error messages, and search results.
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Log Info Log Warning Log Error Log  Search Results Error Output

2025-02-10 16:30:31 (107097) External emergence stop is trigged.

2025-02-10 14:30:31 (107078) Motion enter DISABLE state

2025-02-10 16:30:39 (107094) External emergence stop is released.
2025-02-10 16:30:42 (107062) Recover from error mode.

1
o
@ 2025-02-10 16:30:31 (107063) Motion enter ERROR state by emergence stop
L1
o
@ 2025-02-10 16:30:42 (107078) Motion enter DISABLE state

Log: Outputs the content of the information panel, warning panel, and

error panel.

Information Log: Outputs software prompts and information printed in the
program.

Warning Log: Outputs warning messages prompted by the software.
Error Log: Outputs error messages generated by the servo system.

Search Results: Displays the results of the search function, indicating
which program modules contain the keywords and the line
numbers where the keywords appear within the modules.
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7.1 Serial Communication Example

When performing serial communication, it is necessary to configure the

communication port and enable it within the program.

Communication Port Configuration Example:

p\%‘fﬂ‘g Project  Settings  Debug Help

ik B & @ @ o o¢ Link & Sevo (@ Power A Eror () Restart & Drag
o ‘
RobotSetting SerialCommun
Analogl/O
st coM BAUD Parity  DataBits StopBits EndString TimeOut | com Parity No StopBits 1
e Feode #1 'devittySTMC 4800 None 7 1 R 0

E o BAUD 1200 DataBits 5 FlowControl NoFlow
pendi #2 ‘devittySTM( 38400 None 8 2 CRLF [
ModbusRegister = OpenCom

* [E Cemmunication #

0 ComputerAndConts

e

© NetworkCommunic -
] MODBUSCommuris 4o
* [ SystemSetting =
& GeneralSattings o
8 SystemBackuplosc 4,
%) About and Help
* O FactoryParsmeters bl N Rt g
External Axis Parity Nane v Databits 7
O ZaroCrigin Stop bits 1 End String CR

2 OntologyParamete:
Timeout(ms 0 Start Byte End Byte

 MotionParameters

5 PowerParameters Restore S - |

Serial Communication Program Example:

Function main

Integer AA

ReConnect

SetCom #2, 38400, 8, 2, N, CRLF, NONE, NONE, O

OpenCom #2

Note: This program is provided as an example only. When conducting
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communication tests, please modify the example program according to
the actual application!

The communication program must be written within the same
function; it is not permissible to separate the establishment of
communication from data interaction, as this may trigger alarms!

7.2 Network Communication Example

Since direct communication through port settings is not possible, this is only
used for information monitoring. Typically, the network communication port is

configured and opened within the program. The following is an example.

Function main

String CCD_X$, GCD_Y$, CCD_U$

ReConnect

CloseNet #201 Close Port 201

SetNet #201 , "192.168.1.220" , 9000 ,CRLF GConfigure port 201

OpenNet #201 As Client Open port 201

WaitNet #201, 5 Wait for connection on Port 201 within 5 seconds
If ChkNet (201) = -1 Then Output feedback based on connection status
Print Vision TCP Communication error, port is open but communication

has not been established

Wait 1

GoTo ReConnect

Note: This program 1is provided as an example only. When conducting
communication tests, please modify the example program according to the
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actual application!

The communication program must be written within the same function;
it is not permissible to separate the establishment of communication from
data interaction, as this may trigger alarms!

Suggestion: Use global variables for received content to make the data
interaction content globally accessible!

7.3 Modbus Communication Example

A\ Buwrectiex Project  Settings  Debug Help

& 3] ) c
WO Com System  Factory

@ Link ¢ Servo (@ Power A Error () Restart #% Drag

RobotSetting ModbusCommun

Analogl/0
o Modbus Slave Setting

<> Encoder

Socket Ip Cycle Time(ms) Source Destination Count Direction
ExpandiiO

(] 0 0 Sys - User

Sys -> User
* [I Communication

Sys -> User
) ComputerAndConts

Sys -» User
SerialCommunicatic

Sys -> User

3le o 8 o
» 8 o © o
s & & o o

& NetworkCommunic

* [ SystemSetting

o~ o|s e n] -

Destination Count Direction

R About eneral Setting

* () FactoryParameters
v Yersion Standard

C External Axis

_ ZeroOrigin

1 OntologyParamete:

 MotionParameters Modbus Type Modbus TCP/IP v Port 502

PowerParameters (i

Step 1: Select "Modbus Communication” in the settings panel.

Step 2: Choose the number for which communication needs to be
configured.

Step 3: In the settings bar below, click "Enable" and configure the
slave ID, Modbus type, and port.

Step 4: Click the blue "Apply" button.

Step 5: Use a higher-level machine/PLC or network debugging assistant
to read and write registers.

Note: In the current Modbus communication mode, the controller acts
as a slave, while the higher-level machine/PLC or network
debugging assistant acts as the master to access the controller.
External access to the controller's register addresses for
reading and writing is required.
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For Modbus communication read/write examples, please refer to
Section 7.4 Network Debugging Assistant.

7.4 Network Debugging Assistant

Operation Application of Network Debugging Assistant:

53

Coord  Security

RobotSetting
A Load
} Security
© HomeOrigin
3 ArchSetting
¥, WorkSpace
b JointLimit
v avo
3 Systeml/Q
UserliO
= Analogl/O
1> Encader
3 Expandi/Q
£l ModbusRegister

¥ [I Communication

——
pojct [ses] g i

SerialCommunicatic

& NetworkCommur

[ MODBUSCommuni

* [ SystemSetting

& GanaraiSattines

Step 1:

Step 2:

Step 3:

Content

87

“” ;‘[l,, ;‘r; £ Link ¢ Servo (@ Power A Error () Restart g% Drag
PCAndControl
Communication Configuration Terminal
Name p State Tep Assistant
1 Virtual machine 127.00.1 (-] — Leal 1P Ll e
2 Original Factory IP 192.168.1.220 < m
2 . i (s —y
4 2025-02-10 16:34:24 - Recelve
Server turned on
5
s Communication Output Panel
7
8
TCP Socket
9 - .
1 . b : Content Input Box
1 -
5 sstoys: B cxo T P - |
Modbus TCP Client Link Modbus Server
Server IP Server Medbus Port Station Number Address
Name
N 192.168.1.220 502 1 1]
e
L Data Tyg Function Value
[ e [ 1 A e v

Select "PC and Controller” in the settings panel.

On the right side of the interface, configure the debugging
assistant in the communication settings section. Protocol
(server/client), local IP (server IP address), local port (©
~ 65535), open/close server, or connect/disconnect server.

Run the communication program to conduct communication tests.

Input Box: You can enter the content to be sent in the input
box and select the start and end characters
required for communication.

PowerNex Software manual



/\?&ch
= = TBorn for application

appendix

Note: All communication feedback will be displayed in the
"Communication Output Panel." Please check the panel content
promptly when using the debugging assistant.

Pay attention to the set end character (CR carriage return, LF
line feed, CRLF carriage return and line feed).

Warning: If the debugging assistant connects to a non-existent server
as a client, operations will be restricted.

Modbus TCP Client Operation Application:

Lt X
Pwee Project | Settings | Debug Help
B % E m s . =
e e e el s & Link ¢ Servo Power /A Error () Restart g% Drag
- |
RobotSetting PCAndControl
3 Load
o Name ip State  Tep Assistant
ol 1 Virtual machine 127,001 [ S
O Homeorigin 2 Original Factory IP 192.168.1.220
:
£3 ArchSetting 3
#. Workspace " 2025-02-10 16:36:24 - Receive :
T Server turned on
b JointLimit
5
& 110
6 . .
E— ) Communication Output Panel
Userl/O 8
Analoglio A CF Sock
Encoder "
ExpandliO = B =
B ModbusRegister 12 ; ) StartByte - v EndByte - v Clear m
) Communication
Modbus TCP Client

192.168.1.220 502 1 0

£ MODBUSCommuni ; Data Type Funetion Value

@ SystemSet Write In Restore % Read

5 G

Step 1: Select "PC and Controller” in the settings panel.

Step 2: Set the IP, port, and station number of the Modbus slave in
the lower right corner of the interface.

Step 3: Click the blue "Connect to Modbus Server" button.

Step 4: Check the "Communication Output Panel" to see if the connection
to the server is successful.

Step 5: Set the read/write address, data type, function, value (fill
in according to the function), and other content.

Step 6: Click the "Trigger" button to read and write to the Modbus
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slave register addresses.

Tip: The "Ip" in the lower right corner of the interface is in decimal,
not the hexadecimal in the Modbus message.
System register decimal addresses (0 ~ 1023);
User register decimal addresses (1024 ~ 10239).

Note: All communication feedback will be displayed in the
"Communication Output Panel."
Please check the panel content promptly when using the debugging
assistant.

7.5 Hardwired 1/O Placeholder Example

When configuring register mapping I/0, EIP communication, or ProfiNet
communication, it is necessary to prioritize the configuration of hardwired
I/0 interfaces. Otherwise, system errors may occur, causing hardwired
signals to become invalid or the controller to crash.

Buectiex Praject Debug Help

| & = 2 " o
[;'4 T A r“ C_U_ *G Link o Servo (@ Power A Error () Restart % Drag [ONEEH
‘ RobotSetting ExpandlO
2 Load
State  Communicate PIP/RTU Pc %orURTU Sla ScanTime DINumber DOMumber Al Number  AONumer DIAddress DO Address Al Address AO Address
curt
ety EIO-1 _Connect ___EtherCAT - - - 0-31 0-~31 - - 0 0 0 0
HomeOrigin EI0-2 Disconnect 0 0 ] 0
@ ArchSetting
EIO-3 Disconnect 0 0 0 0
| - We L
o Warkhpecs Ei0-4 Disconnect = - - - - - e = ° 0 o o
| b JointLimit
| EIO-5 Disconnect 0 0 0 0
- &Wo
| EIO-6 Disconnect 0 0 0 0
Systeml/O
s EIO-7 Disconnect ] 0 0 0
| ] Userli0
ppph comasicain asthode D . T
S Ereeoa DI Quantity 32

&

v Communication

&) ComputerAndConts

? SerialCommunicatic

& NetworkCommunic
£ MODBUSCommunis
| = [ SystemSetting Restore

b GanaralSarinne
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Step 1: Select "Extend I/0" in the settings panel.
Step 2: Choose a number for configuration, prioritizing "EIO-1."

Step 3: In the settings bar below, select EtherCAT as the communication
method and enter 32 for the number of DI and 32 for the number
of DO.

Step 4: Click the blue "Write In" button.

7.6 Register Mapping I/0

Before configuring register mapping I/0, please configure the hardwired
I/0 placeholder first. Otherwise, system errors may occur, causing hardwired
signals to become invalid or the controller to crash. For hardwired I/0
configuration, please refer to Section7.5 Hardwired I/0 Placeholder Example.

B«Tu Project  |Sett Debug Help
@ - A I m} o z :
e B ‘_) _j | & of Link ¢ Serva (@ Power A Emor () Restart g% Drag
Cowd) (Beut. O Cos  Bmen  Fidony
L ‘
RobotSetting ExpandiO
& Losd
State  Communicate P IP/RTU Pc %ort/RTUSla ScanTime DINumber DONumber  AlNumber  AO Numer DlAddress DO Address Al Address AO Address
v 18 Beauty EIO-1 Connect EtherCAT . - 0-31 0-3 . . ] 0 0 0
C HomeOrigin
EID-2 Disconnect 0 0 0 0
@ Arch
W S EIO-3 Disconnect 0 0 0 0
7, WorkSpace
EIO-4  Disconnect 0 0 0 ]
T Jokt it EIO-5 Disconnect 0 0 0 0
v A0
EID-6 Disconnect 0 0 0 ]
[ I
Hhsavo EIO-7 Disconnect 0 0 0 0
[2 Userl/O
[ AnaloghO Comranie s LR -
<> Encoder =
2
L 0
* [ Communication
0
D ComputerAndConts
SerialCommunicatic
@ NetworkCommunic
£ MODBUSCommunis
v [ SystemSetting Restore
% GanaralGartinne
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Step 1: Select "Extend I/0" in the settings panel.

Step 2: Choose a number for configuration, other than "EIO-1."

Step 3: In the settings bar below, select "Register" as the
communication method and enter the number of DI and DO to be
mapped.

Step 4: Separate the starting addresses of the DI-mapped registers
and the DO-mapped registers to avoid mapping DI and DO to the
same address content.

Step 5: Click the blue "Write In" button.

Note: The method of register mapping DIO is one register address

corresponding to 16 DI/DO.
If mapping AIO, one register corresponds to one AIO.

The operation method is similar, so please allocate addresses
reasonably when configuring.

7.7 EtherNet/IP Communication Configuration

Before configuring EIP communication, please configure the hardwired I/0

placeholder first. Otherwise, system errors may occur, causing hardwired

signals to become invalid or the controller to crash. For hardwired I/0

configuration, please refer to Section 7.5 Hardwired I/O Placeholder
Example.
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Rrverex Project  Settings Debug  Help
5] @ ] o) . . =
. ‘\"; = = o *G Link & Servo (3) Power M\ Eror () Restart §& Drag
Coord y WO Com Symem Factory
| RobotSetting Expand|O
& Losd
State Communicate P IP/RTUPc %ort/RTUSIa ScanTime DINumber DO MNumber  AlNumber  AO Numer DI Address DO Address AlAddress AD Address
Security EI0-1 Copgert EtherCAT . = = 0-31 0-31 3 = a 0 0 o
© HomeOrigin =
EI0-2 Disconnect 0 ] 0 0
EI0-3 Disconnect ) o ) 0
7 WorkSpace i
EI0-4 Disconnoct 0 0 0 ]
- AL EI0-5 Disconnect 0 o 0 0
* &0
ElO-6 Disconnect o o 0 0
B 1
H— EIO-7 Disconnect 0 ] 0 o
] UserliO
I ——
<> Encoder The parameter is measured in bytes, with one byte corresponding to 8 digits and twe bytes corresponding to one analog
DI Quantity 0 1 DI Starting address 0
&1 ModbusRegister
DO Quantity 0 sddres 0
~  [3 Communication
Al Quantity 0 sddress 0
& ComputerAndConts
AO Quantity 0 A0 Starting addres 0
SerialCommunicati '
@ NetworkCommunic
) MODBUSCommuni
* [ SystemSetting Restore

B GansriSattinne

Step 1: Select "Extend I/0" in the settings panel.
Step 2: Choose a number for configuration, other than "EIO-1."

Step 3: In the settings bar below, select "EtherNet/IP Adapter" as
the communication method and enter the number of DI, DO, AI,
and AO to be mapped.

Step 4: Separate the starting addresses of the DI-mapped and DO-mapped
addresses to avoid mapping DIO and AIO to the same address
content.

Step 5: Click the blue "Write" button.

Note: The EDS file supports a maximum of 480-byte communication groups.
There are 1024 DIO channels in total, with 32 hardwired
placeholders remaining, so the maximum number of DIO channels
for EIP communication configuration is 992.

Since 992 channels / 8 bits (1 byte) equals 124, the remaining
356 bytes can be configured for AIO.

One AIO channel is 2 bytes, so the maximum number of AIO channels
for EIP communication configuration is generally 178.

Warning: When configuring, it is essential to separate the starting
addresses of DIO and AIO to avoid mapping them to the same
address content.
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7.8 Firmware Update

Buwer - 8 X
e eiex Project | Settings | Debug Help

@ ® B & 3 o

2 Li @ () Es
Coord  Security IO Com System Faetory of Link & Servo (@ Power A Error () Restart ¢ Drag
RobotSetting About & Help

[2 Analogl/O
Software

<> Encoder
Software V 1.0.0(261202 64Bit) Lrome

B Eiaito oftware Version v 3 4Bi

- Kernel Version 261119
E ModbusRegister

Recommend firmware 24112014

= [1 Communication
Software and controller firmware do not match
1 ComputerAndConts

& SerialCommunicatic

Controller License certificate
® NetworkCommunic &
Moos s License certificate

Ed MODBUSCommun 16 axis, ArcWelding, Drag & Go
5] 3

Hardware Version 0.0.0(Win32)
~ [ SystemSetting

xport License Certificat Import License Certificate

Firmware ZXDZ_1.1.1(241120)
£ GeneralSettings
[E] SystemBackuplLoac Robot
| @ About and Help
Model P3-4015
* () FactoryParameters
Type Scarak
© External Axis
C ZeroOrigin
) OntologyParameter
# MotionParameters
& PowerParameters Restore

Step 1: Select "About and Help" in the settings panel.
Step 2: Click "Firmware Update."

Step 3: Select the firmware package path in the pop-up window.

Step

93

4: Click "OK" in the prompt window.
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™ RS IOParameter 202471126 B:40 !
LoadCoardParameter 2024/11/26 B:40 F
B 3D & s fet ?
Leginfo 2024/11/27 13:09
B am S
MechParameter 202411726 8:40
= ER ToolCoordParameter 2025/2/10 8:34
e UserCoordParameter 2024/11/26 8:40
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Question X

Are you sure want to update the
firmware?

ne

Em -

AR R NS T T T T e C

Step 5: Wait for the controller to restart. The firmware update time
is approximately 5 to 8 minutes, so please be patient.

7.9 Background Task

The background task, referred to as bgmain in this software, is the
program that automatically runs after the controller is powered on. The
content executed in the task is written by the user. Whether the controller
automatically runs the program after startup is also chosen by the user.

Enabling Automatic Background Task Execution:
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[ Expandl/O
£ ModbusRegister
~ [ Communication
D ComputerAndConts
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® NetworkCommunic
£ MODBUSCommunis
~ [ SystemSetting
[E] SystemBackuploac
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* O FactoryParameters
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System  Factor

General Setting

Centroller settings

Help

Input/output settings

Langusge English

System 10 Reuses User 10 (D)
Date 2026 Year 2 Month 10 Day

Retain DO
Time 16 Hour 36 Min

Fast Mode

Interference universal settings

Signal mode

Expand 10 Factary Config (D)

Output ON when in the zone

bgmain settings

Auto Start

Soflware Settings

Auto Link Rabot

Program Editar

Connected Tip Sync Project

ok 8 Sero @ Power A Eror O Resan & Drg

—— Font Size 12
E2 OntologyParameter
4 MationParameters
Background Task Program Example:
f\?wﬂ,_"u Project  Settings  Debug Help
@ Project in the controller NowSpeed 1+ [ @ m = G <>
None T SetSpeed Compile Start ’ Stop Step Over  step In Step Out Command
FEIREN X robot1 X
v Project Il ¥ Function bgmain
- Do
¥ [3 ProgramFiles - If sw(l) = On Then
& Communication Quit main
ElseIf Sw(3) = On Then
™ - Y
B Main StartMain main
B sport EndIf
Loop
| B bgmain
i Fend
¥ [] PointFiles 11

Note: After completing the bgmain program, it must be saved and built
into the controller; otherwise, the controller will not be able
to reference the bgmain program upon startup.

Warning: The bgmain program file prohibits the use of motion commands
and servo control status.
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