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1. Introduction

The USR-PX520 is an EtherCAT to Modbus industrial fieldbus protocol converter launched by USR for the

industrial sector. This product series features high speed, low latency, stable performance, ease of use, and high

cost-effectiveness. On the EtherCAT side, this product operates as an EtherCAT slave, featuring 2 EtherCAT slave

ports, 1 RS485 interface, and 1 standard 10/100M Ethernet interface. The USR-PX520 provides PC-based

configuration tools for flexible setup, easily enabling the integration of Modbus slave devices with EtherCAT

master devices.

This product adopts industrial-grade design standards: wide operating temperature range (-40°C to +85°C),

wide-voltage input DC 9-36V, and robust hardware protection. It has undergone multiple rigorous environmental

tests, allowing it to adapt to various industry scenarios and operate reliably even in harsh conditions. Parameters

can be configured via user-friendly PC software. The product comes with a built-in DIN rail clip for easy and quick

installation, suitable for various industrial applications.
1.1. Features

mAluminum alloy shell, IP40 protection: Reduces the impact of dust.

EmIndustrial-grade wide temperature design (-40°C to +85°C), suitable for extreme temperatures.

mWide voltage input (DC 9-36V) with reverse polarity protection.

mHigh EMC protection level (Grade 3B), designed for harsh industrial environments.
mStandard 35mm DIN rail mounting.

m2*EtherCAT ports with integrated switch functionality, supporting EtherCAT link redundancy.
EBuilt-in 120Q termination resistor, configurable via PC software.

ESupports EtherCAT Slave to ModbusRTU Master and ModbusTCP Master conversion.
WSupports ESI file export.

WSupports up to 128 TXPDO and 128 RXPDO groups for EtherCAT.

ESupports edge data acquisition and computation, up to 2000 data points.

EModbusRTU supports connection to 32 slaves; ModbusTCP supports up to 8 slave devices.

1.2. Parameters table

Table 1. Specification

Catalog Parameters Value
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Power Input

9-36V DC, 12V/1A is recommended

Working Current

Idle: 158mA/12V (avg), 163mA/12V (max);

Power Supply Full load: 162mA/12V (avg), 165mA/12V (max)
5.08x2P pluggable terminal block with anti-reverse and screw
Connector
lock
Connector 3.81x3P pluggable terminal block with screw lock
Pin A (RS485 A), B (R5485 B), G (GND)
Baud Rate 600~230.4K bps
RS485 Interface
Data bits 8
Stop bit 1,2
Parity bit None, Odd, Even
2 x EtherCAT ports (IN/OUT), 10/100Mbps auto-negotiation,
EtherCAT
integrated switch functoin
Ethernet Port Ethernet 1x RJ45 port (10/100Mbps, auto MDI/MDIX)
Default IP 192.168.0.7
Gateway IP 192.168.0.1
Indicators PWR, WORK, 485, ECAT

Other Interface

Reload Button

Press for 3-15s to restore factory settings

Type-C

Debugging interface for troubleshooting

EMC Protection

IEC 61000-4-2(ESD): 6kV contact, 8kV air
IEC 61000-4-5(Surge): 2kV common mode, 1kV differential
mode for power; 2kV for Ethernet/RS485

IEC 61000-4-4(EFT): 2kV for power, 1kV for Ethernet/RS485

Isolation Isolation for both serial, Ethernet, CAN, and power
Physical
120x 85 x30mm (without terminals/rail); 137.3x30x109.3mm
Parameters Dimension
(with terminals/rail)
Installation DIN rail mounting, aluminum housing
Operating Temperature | -40°C to +85°C
Storage Temperature -40°C to +105°C (non-condensing)
Operating Humidity 5%-95% (non-condensing)
Software Protocol EtherCAT slave to Modbus RTU/TCP master
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Up to 128 TXPDO and 128 RXPDO groups in EtherCAT, with 128
EtherCAT protocol
variables per group

Edge data collection and computation for up to 2,000 data
Modbus protocol
points

Setup Setup tool on PC

2. Hardware Parameters

2.1. Interface description

—4

2
@ (== ’

USB

Reload

Figure 1. Interface on side

SHN
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Figure 2. Interface on front

Table 2. Interface description

No. Interface Description
DC9-36V + Power input, DC 9-36V positive pole
1
DC9-36V - Power input, DC 9-36V negative pole
2 Reload Factory reset button
3 Type-C Debugging interface (for troubleshooting and log capture)
. EtherCAT interface (IN). Connect directly to an EtherCAT master or
cascade from the OUT port of another EtherCAT slave.
4
oUT EtherCAT interface (OUT). Cascade to the IN port of another EtherCAT
slave.
Standard 10/100M Ethernet communication port (marked 'NET' for
5 Ethernet
configuration)
485A Isolated RS485_A signal line
6 485B Isolated RS485 B signal line
GND Isolated RS485 ground

2.2. LED Indicators

LED Color Status Description

Solid On: Powered on
PWR Red

Off: Powered off
WORK Green Blinking: Device operating normally

Green Blinking: Data being received on the serial port
485 Green /Red

Red Blinking: Data being transmitted on the serial port
ECAT Green / Red Off: Not connected to master or in INIT state
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LED Color Status Description

Green Blinking: EtherCAT Slave in PRE-OP or SAFE-OP
state
Green Solid: EtherCAT Slave in OP state

Red Blinking: EtherCAT Slave in ERR state (Bootstrap)

2.3. Dimension

»137.3*30*109.3mm (L*W*H, including terminals and rail clip)

g
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2 | | o [

109.3

Figure 3. Dimension of USR-PX520

2.4. Termination Resistor

The USR-PX520 comes with a built-in 120Q termination resistor for the R5485 communication port. It is not
connected to the bus by default. Users can configure it via the PC software, as shown in Figure 4. Users can
choose to enable or disable the termination resistor, eliminating the need for external wiring or resistor

modification.
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4% PXTool 1.8.8

= & Search Device 4 Parameter Read 3 Parameter Write 8t Settings

Select Network Card
#l Device Stat
Realtek PCIe GWE Family ﬁ He) SRV DRIPE

i= Device List @ Device Status Product Model PX528

as* EtherCAT Configuration | Firmware Version V1.0.86.0008088.8808

TXPDO i #000B26006EB0000B8E8
RXPDO MAC D4 AD 20 7 @1 88
45 Edge

#l System Settings

I Terminal ResisLancel | Plug In

Slaves Settings —_—

EtherCAT ID iy T
Not Plug In

Firmware Upgrade

4Modbus Settings

Points Settings

Figure 4. Termination Resistor Configuration Interface

3. Get start

The USR-PX520 can be configured and used by following these steps:

1. Install the PXTool configuration software and TwinCAT3 software on your PC.

2. Connect the appropriate power supply to the DC:9-36V terminals on the side of the device (a 12V/1A
adapter is recommended). After powering on the device, connect the USR-PX520 to your PC using an Ethernet
cable plugged into the port marked "NET".

3. Open the PXTool configuration software. Configure the device according to your requirements (refer to
Section 4) and write the configuration to the USR-PX520 device.

4. Connect the master device to the EtherCAT port marked "IN" on the USR-PX520 using an Ethernet cable.

5. Proceed with data communication and interaction.

Note: If your master device is not TwinCAT3 or an x86 platform, you can import the XML file according to your

master device's instructions, connect the USR-PX520, configure it correctly, and use the device accordingly.

3.1. PXTool Configuration Software

3.1.1. Software Download and Installation

The USR-PX520 can be configured using the PXTool software.
Download link: https://www.pusr.com/support/download/Setup-Software-USR-PX520-PX530-Setup-

Software.html
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Welcome to PXTool Setup

Setup will guide you through the installation of PXTool.

Itis recommended that you close all other applications

before starting Setup. This will make it possible to update ‘
relevant system files without having to reboot your

—r computer,

A= Please select a language. Ciick Next to continue.

. ”\'}

|Engish P v
e
Next > Cancel
Figure 5. Installation processing
Choose Install Location Completing PXTool Setup
Choose the folder in which to install PXTool.

PXTool has been installed on your computer.
Setup will install PXTool in the following folder. To install in a different folder, dick Browse and

select another folder. Click Next to continue. Click Finish to dose Setup.

Destination Folder
i :\Program Files (x86) \PXTool I Browse...

Space required: 94.4 MB

Space available: 17.0 GB More(M)

Figure 6. Installation finished

3.1.2. Search PX520 device on the PXTool

1. Connect the port marked "NET" on the USR-PX520 to the PC via Ethernet cable, and power on the PX520.

Run the PXTool software and select the appropriate network adapter on your PC.
45 PXTool 1.0.8
== Q& Search Device 4 Parameter Read ¥ Parameter Write 82 Settings

Select Network Card
Software Loopback Inter

............................................................................................

Figure 7. Select the right network adapter

2. Search device, the connected device will be displayed in the device list. Click on the scanned device in the

list to connect to it.

PUSR’ pusr.com

www.pusr.com



https://www.pusr.com/
https://www.pusr.com/

USR-PX520 User Manual

£ PXTool 1.8.8

= @ Search Device 4 Parameter Read L Parameter Write 82 Settings

Select Network Card

Realtek PCIe GbEfFamily -

= Device Li

USR-PX528

192.168.8.7
D4 AD 28 B7 B1 B8
V1.6.60.868668. 66008

Figure 8. Search device

3. If the local PC's IP address is different from the device's address, a prompt to add a virtual IP will appear.

Click "OK".

| R SR RAERE R, REFENEIUP

Figure 9. Device Scan Interface

3.1.3. Software interface overview

Run the PXTool software. The interface is shown in the following picture. After powering on the device,
connect the port marked "NET" on the USR-PX520 to the PC running PXTool using an Ethernet cable.

The left side of the PXTool interface displays device information for the PX series products, including "Select
Network Adapter" and "Device List". The top of the interface is the menu bar, including buttons like [Search

Device], [Read Parameters], [Write Parameters], [Settings], etc.
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XTool 1.8.8

=3 | & Search Device £ Parameter Read & Parameter Write
i fit Device Stat

i= Device List @ Device Status Product Model PX520

4 EtherCAT Configuration | Firmware Version V1.6.00.0008600.6000

TXPDO sh 0660900066A800606860
RXPDO MAC D4 AD 26 87 01 88
as¥ EdgE

ii! System Settings
aModbus Settings
Terminal Resistance Plug In
Slaves Settings
EtherCAT 1D 088
Points Settings

Reboot Firmware Upgrade

1. Device list

The device list shows information about searched devices, including default IP, MAC, firmware version, etc.

2. Select Network Card

Click [Select Network Card] to choose the PC's network adapter for device search.

3. Search device

Click the [Search Devices] button. The PXTool software will search for all PX series devices on the current LAN and
display the target board's IP address and firmware version in the "Device List" drop-down box. Select the correct
device in the "Device List" drop-down box to configure the PX series device.

4. Read parameters

After selecting a device, click the [Read Parameters] button to read the parameters from the PX device into
PXTool. The imported configuration can be modified or written directly to another device.

5. Write parameters

After selecting a device, click the [Write Parameters] button to write the currently configured parameters to the PX
device.

6. Settings

This option is currently mainly for setting English/Chinese language.

Select a device searched and listed below the device list to enter the device parameter configuration interface, as

shown the following picture.
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4% PXTool 1.8.8

= @ Search Device 4 Parameter Read ¥ Parameter Write @2 Settings

Select Network Card
i ! i ice Stat
ot et o iy | [ R """ *+

i= Device List @ Device Status Product Model PX528

4 EtherCAT Configuratign = Firmware Version V1.0.60.000000.0080

TXPDO SN 6BBBOBBAA0BBRABBBAGE
RXPDO HAC D4 AD 28 07 o1 88
a5 Edge
il System Settings
4Modbus Settings
Terminal Resistance Plug In
Slaves Settings
EtherCAT ID goae

Points Settings

Firmware Upgrade

3.2. PLC parameters settings

The following will use TwinCAT3 as an example to demonstrate how to add the USR-PX520 protocol
converter; if your master is not TwinCAT3, you can import the XML file to add the USR-PX520 EtherCAT slave
station according to your master device's manual.
3.2.1. Import ESI File

Copy and paste the ESI file exported from the PXTool configuration software into the TwinCAT3 installation
directory, for example:

C:\TwinCAT\3.1\Config\lo\EtherCAT

3.2.2. Configuring the PXB Protocol Converter

3.2.2.1. Create a New Project
Open the installed TwinCAT3 software and enter the development environment:
In the top left menu bar, select: "File" -> "New (N)" -> "Project (P)...";

Select TwinCAT Projects, modify the project name, choose a suitable location to save the project, and click

||OKI|:

PUSR’ pusr.com
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@l start Page - TcXaeShell (Administrator) ¥ &
File Edit View Project Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

B-ua-2 - - b Attach... = | #

Build 4024.17 (Default - - |

[mecmEaRen-,
| \

Solution Explorer SR start Page = x

£ TwinCAT 3 BECKHOFF

Re ce i N |
P~

b Recent Sort by: [Default <] Search (Ctrl+

Th
4 Installed o =
Ll j TwinCAT XAE Project (XML format) TWIinCAT Projects  1/P®: TWIinCAT Projects
Thl P TWInCAT Measurement TWInCAT XAE System Manager
[ﬂ!\"gurallon

501 TwinCAT Projects
st TwinCAT PLC
TcXaeShell Solution

Show outpu

Not finding what you are loocking for?
Open Visual Studio Installer

Name: TwinCAT Project
Location: | DASZRATcXaeShell *| | Browse
Solution name: TwinCAT Project1 Create directory for solution

[] Add to Source Control

(o ][ comen

After the project is created normally, the interface is shown in the following figure

(@ TWinCAT Project1 - TcXaeShell (Administrator)
File Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

8- -t - = & - | Release = TwinCAT RT (x64) - b Attach.. - 7
Build 4024.17 (Loaded -+ * & E|[B] 2\ @ |[®]%. 8| TwincaT Projectt

- | <local>

da-|o-a| s

(Name) SYSTEM

1 solution “TwinCAT Project 1’ (1 project)
N ;I.T,"";""'S"‘TT‘:’;“I“" Disabled Enabled
em Ty 0
% MOTION TIRE
PIC
B SAFETY

il ANALYTICS
» @vo

Entire Solution = || 0Errors ||[ 4 0Warnings || ) 0 Messages | Clear | Build + IntelliSense

" Code  Description

Project

Install the EtherCAT master network card driver within TwinCAT3. Click "Show Realtime Ethernet Compatible

Devices..." under the main menu bar "TwinCAT", select the local network card, and click "Install";

pusr.com
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(1 TwinCAT Project1 - TcXaeShell (Administrator

File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC Team Scope Tools Window Help

: = 5. . & o | Windows * | Attach.. = B = | B
" Build 4024.17 (Loaded = - f B |. -+ 5- Activate Configuration - |

Restart TwinCAT Systemn
Solution Explorer

@E-| o- @|PE

Restart TwinCAT (Config Mode)
Reload Devices

'u@ o

Search Solution Explorer (Ctrl+;) Scar
%] Solution ‘TwinCAT Project1’ (1 project) I & Toggle Free Run State
- :ﬂsvi;\t;;z:"mjecn |E| Show Online Data
Q MOTION . Show Sub ltems
&l PLC & Hide Disabled Items
,i i}tiﬂv & Software Protection...
& ANALYTICS &5  Access Bus Coupler/IP Link Register...
> Evo Update Firmware/EEPROM ,
| Show Realtime Ethernet Compatible Devices...
File Handling »
Selected ltem »
EtherCAT Devices »

a TcProjectCompare
Target Browser »
Bode Plot »
Filter Designer »

About TwinCAT

Entire Solution - €3 OErrors ||| & 0Wamnings [| ) 0 Messages ' Clear | Build + IntelliSense -

® Code  Description

The normal network card installation interface is shown in the following figure:

Note: Using real-time protocols like EtherCAT requires the TwinCAT RT driver for the network port. Therefore, the
EtherCAT master has requirements for network card compatibility. Please refer to the relevant chapter on

"Supported Network Controllers” in the TwinCAT3 overview on the Beckhoff website. For computers with non-intel

network cards, the network card driver installation may fail.

@i o-a|s=
Search Solution Explorer (Ctri+;

%7 Solution ‘TwinCAT Project1’ (1 project)
4 gl TwinCAT Project1

b @l SYSTEM
(= MOTION
&l ric
(&) SAFETY
C++
@l AnaLYTICS Ethermet Adapters Dot
» & o 5 re ) use devices(reaftime capabie) T
r ) use devices|for dema use only) ___I
=@ Incompatible devices Q

B VR 3 - AS AXEETT2C USB2 0 to Fast Ethemet Adapter #2
B WLAN 4 - Qualcomm FastConnect 8900 WFI6E Dual Band Simultaneous (DBS)

; wLM 3- cu‘,\\ omm FastConnect B300 Wi-Fi 6E Dual Band Simultaneous (DBS)

ual Band Simuftaneous (DBS) N

/FHGE Dual Band Simultaneous (DBS)

Disable |

@ Disabled devices

[~ Show Bindings

Project

3.2.2.2. Scan for Devices

Under the project directory, select "I/0" to expand, select "Device", right-click the mouse and select "Scan" to
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search for connected slave devices. Before this operation, ensure that the USR-PX520 protocol converter is

powered on normally and connected to the EtherCAT master device using an Ethernet cable.

- Az

File  Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

[B-a-< WP | 9 < © | Release - TwinCATRT (x64) - P Attach... -
Build 4024.17 (Loaded ~ » in |3 N @ |@'7_ @& | TwinCAT Project3 -~ <local> -
Solution Explorer -~ 0 x
@& o-a|p-
Search Solution Explorer (Ctri+;)

.q'j Solution "TwinCAT Project3’ (1 project)
4 gl TWinCAT Project3
b @l SYSTEM
=y MOTION
&l PLC
(1 SAFETY
E C++
&l ANALYTICS

W  Add New ltem... Ins
‘0 Add Existing Item... Shift+Alt+A
Add New Folder...

- | €@ Errors | 1 Warnings | @) Messages |

Figure 10. Scan Devices Interface

A pop-up dialog appears, click the "OK" button;

HINT: Not all types of devices can be found automatically

| & Warings | O M

A "6 new I/0 devices found" dialog appears, select the required Ethernet interface, click "OK"; as shown below:

PUSR’
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6 new I/O devices found X
["IDevice 1 (EtheiCAT Automation Protocol) [ 3 (TwinCAT -Intel PCI Ethernet Ac | 0K I
[ ]Device 2 (EtherCAT Automation Protocol]  [LLAPA 5 (TwinCAT -Intel PCI Ethemet Ac
[ ]Device 3 [EtherCAT Automation Protocol]  [LIAF] 4 (TwinCAT-Intel PCI Ethernet Ac Cancel
[ ]Device 4 ([EtherCAT Automation Protocol)  [LLATRA 2 (TwinCAT -Intel PCI Ethernet Ac
[]Device 5 ([EtheiCAT Automation Protocol)  [LL AP (TwinCAT -Intel PCI Ethemet Ada

Jevice { [EthetCAT] L A B AT-ntel PCI Ethernet Adapter [Gigab]
Select All
Unselect all

6 new I/0 devices found

Click "Yes (Y)" to scan for slave devices;

TcXaeShell
o Scan for boxes
2m =(N)
Choose whether to enter "Activate Free Run", click "No";
TcXaeShell
0 Activate Free Run
M =(N)

The following device is scanned normally:

pusr.com
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Q] ARARSEPX-5020"(1 ATAE)
4 ol PX-5020
4 @) SYSTEM
% License
b @ Real-Time
B Tasks
=f= Routes
25 Type System
|& TcCOM Objects
g MOTION

o rLC

) SAFETY

H C++
@l ANALYTICS
« @vo
4 "5 Devices
4 == Device 3 (EtherCAT)
*® 1mage
¥ |mage-Info
b & SyncUnits
P =3 Inputs
b Wl Outputs
p @ InfoData

b EN Box1 (PX520)

&’ Mappings

You can see that "PX520" has been scanned, which indicates that the USR-PX520 protocol converter has been
successfully recognized by the master station.

3.2.2.3. Check Connection
After the master controller establishes communication with the USR-PX520 protocol converter, you can see

that the slave device has entered the "OP" state; indicating that the EtherCAT communication link has been

successfully established;

PX-5020 = X

@B 00| fl=

I General EtherCAT DC Process Data Plc  Startup Cok - Online Online

PR P o-
B M EPX-5020"(1 ANEHE) State Machine
« [ P00 Bootstrap
4 |l sysTem Current State: oP
¥ License Pre-Op Safe-Op
» @ Real-Time Requested State: oP
B Task Op Clear Ermor
asks
== Routes
£ Type System DLL Status
ﬂﬁ;‘:&;ﬁh‘ Ofects Port A: Carrier f Open
M pLe Port B; Na Carrier / Closed
W SAFETY
e c+
. ANALICS Mo Carrier /
« @wvo )

4 T3 Devices
4 B9 Device 3 (EtherCAT)
¥ image pT— -
*8 |mage-info BINESE - ||@mzo||a w20 | O MO | Clear | 5+ IntelliSense
" e i1 ]

b 2 SyncUnits

b Inputs

¢ W Outputs

b @ infoData

b & Box 1 (PX520)
2 Mappings
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In the "Process Data" tab, you can clearly see that TwinCAT3 has allocated I/0 data to the PX520 protocol

converter; the sizes of MbxOut and MbxIn do not need to be modified. "Size" indicates the number of command

bytes used to access the data.

WA EAREER PX-5020 ® X

e ~ | Box 1 (PX520) USR-PX520
General EtherCAT DC PI( Startup Cof - Online Online w1 QOO0
e, | &
¢ ' /g
51 MOAAEPX-5020°(1 AIGE) SynC Manniyest PDO List & Pamsistent
+ gl Px-s020 SM Sze Type Flags index  [Size| Name Flags sM sy u ;‘; noun e iFelow
4 il sysTEM 1 Mbax.. 1 1 1 MF
1 License ¢ = " S brpdo_group._ 2 Y (Name) Box 1 (PX520)
1 128 Mbxin Ox1600 | 2.0 mpdo_group_1 MF 2 o Disabled Enabled
b @ Real-Time 30 3 Outp. sa E a
i temType
B Tasks 3 4 Inputs e ‘\|. B
=% Routes athName D" Device 3 (EtherCAT|
£2 Type System
[B TccoMm Objects
g MOTION
1
% :”m' PDO Assignment (0x1C12): PDO Content (0x1A00}:
++
il AnaLyTICS 16 Index  Size  Offs  Name Type Default (h...
a @vo 0x6000... 1.0 0.0 txpdo_1 USINT
4 " Devices 1.0
4 # Device 3 (EtherCAT)
*® Image
2® image-info "
b @ SyncUnits
] Inputs Name Online Type Size  »Addr.. InfOut User.. Linkedto A
> R Outputs # txpdo_1 0 USINT 10 390  Input 0
b @R InfoData W Chata i RIT 04 15921 oot N »:
b & Box 1 (PX520)
o ; m
%, Mappings - OwEE 1 EEwW | O BEEMm lear R P
Persistent
EAarEAREERE L]

Figure 11. Process Data Interface

4. Product Functions

4.1. Basic Configuration

After scanning and connecting to the device, the configuration software interface will display the Basic

Configuration interface, including [Device Status] and [System Settings], as shown in the following figure.

XTool 1.8.8

= O, Search Device £ Parameter Read & Parameter Write  #2 Settings
Select Network Card
= #! Device Status
Realtek PCle GLE Family _ 2
‘= Device List @ Device Status Product Model PX528

4#*EtherCAT Configuration)| Firmware Version V1.6.00.000600.6000

TXPDO s 00006000A08000E00000
RXPDO HAC D4 AD 20 07 01 88
e Edge

1} System Settings
4Modbus Settings
Terminal Resistance Plug In
Slaves Settings
EtherCAT 1D eees
Points Settings

Reboot teset Firmware Upgrade

Figure 12. Basic settings
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Device Status: Displays the main information of the currently connected device, including product model,
firmware version, SN, and MAC.

Terminal Resistor: The PX series device has a built-in terminal resistor. The configuration software can be
used to choose whether to connect the terminal resistor or not. The default is not connected.

EtherCAT Serial Number: Mainly used to differentiate ESI files between devices. In the case of EtherCAT
devices from the same vendor, if the cascaded devices have the same ESI configuration file, this serial number
does not need to be set. If the ESI files are different, each device needs to be configured with a serial number to
identify its own ESI file. The serial number can be auto-incremented.

Restart: Allows the device to power cycle and restart.

Restore Factory Defaults: Restores the device's default factory parameters, including the default IP address,
ports, etc. It can also be restored to factory settings via hardware: after powering on, press and hold the Reload
button, keep it pressed for 3-15 seconds, then release to perform a hardware factory reset.

Firmware Upgrade: The device firmware can be upgraded directly through the host computer software.
4.2. Interface Configuration

The Interface Configuration interface includes [Ethernet Configuration] and [Serial Configuration], as shown

in the following figure:

4% PXTool 1.0.8

= & Search Device £ Parameter Read ¥ Parameter Write 3 Settings

Select Network Card Py 3 "
Realtek PCTe GLE Family Siaste Settiog i e ch i)

= Device List _ e i

as*EtherCAT Configuration = Static IP Address 192.168.8.7

TXPDO Subnet Mask 285.255,255.8
RXPDO Gateway Address 192.168.08.1
a4s*Edge

[ 7it Serial Configuration I

aModbus Settings
Baud Rate 115200

Slaves Settings

Data Bit 8
Points Settings

Parity NONE

Stop Bit 1

Figure 13. Device status

4.2.1. Ethernet Configuration

1. IP Address Get:

The IP address is the identity of the module in the local area network (LAN) and must be unique within the
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LAN, so it cannot be duplicated with other devices in the same LAN. The PX520's IP address can be obtained via

Static IP or DHCP.

oStatic IP

A static IP needs to be set manually by the user. During setup, pay attention to setting the IP, Subnet Mask,
and Gateway simultaneously. Static IP is suitable for scenarios where IP addresses and devices need to be
tracked and correspond one-to-one.
Advantages: Devices that cannot assign IP addresses can be discovered via full network segment broadcast
mode.
Disadvantages: Different network segments in different LANs may prevent normal TCP/UDP communication.
®DHCP

DHCP's main function is to dynamically obtain the IP address, Gateway address, DNS server address, and
other information from the gateway host, thus eliminating the tedious steps of setting the IP address. It is
suitable for scenarios where there are no specific requirements for the IP address and a strict one-to-one
correspondence between the IP and the module is not necessary.
Advantages: Reduces the hassle of setting IP addresses, gateway addresses, and subnet masks when
connecting to devices with a DHCP Server, like routers.
Disadvantages: If connected to a network without a DHCP Server, such as a direct connection to a computer, the
PX520 will not function properly.
2. Subnet Mask

The subnet mask is a 32-bit address used to mask part of the IP address to distinguish the network identifier
from the host identifier, and to indicate whether the IP address is on the local area network or a remote network.
The subnet mask cannot exist alone; it must be used together with the IP address. The commonly used Class C
subnet mask is 255.255.255.0, which allows for 2 to the power of 8 minus 2 IP addresses within the subnet, i.e.,
256-2=254 addresses. Generally, host addresses with all 0s or all 1s (in binary) have special purposes.
3. Gateway Address

The gateway address refers to the network number of the network where the module's current IP address
resides. If connecting to the external network through a device like a router, the gateway is the router's IP
address. If set incorrectly, it cannot correctly access the external network. If such devices are not connected, it

does not need to be set; the default is sufficient.
4.2.2. Serial Configuration

Baud Rate: Supports multiple baud rates from 600 to 230400. The slave's baud rate must match after
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configuration.
Data Bits: Default is 8.

Parity Bit: none, even, or odd can be configured. The slave's data bits must match after configuration.

Stop Bits: 1 or 2 can be configured. The slave's stop bits must match after configuration.

4.3. EtherCAT Parameter Configuration

As shown in the following Figure, the EtherCAT Parameter Configuration interface includes TXPDO parameter
configuration and RXPDO parameter configuration. PDO groups can be added to associate with the Modbus

point table configuration on the edge computing side. CSV files can also be imported or exported for rapid

configuration.

%, PXTool 1.8.8

= & Search Device 4 Parameter Read $ Parameter Write % Settings

Select Network Card [ 5 ey : T oa 5 LiEsT R
. # Basic Settinags Xpor Sy mport CS¥ xport ES dd Group
Realtek PCIe GbE Family i g

‘= Device List @ Device Status Number PDO GroupName PDO Name Slave Name Point Name Operation

4 EtherCAT Configuration

RXPDO
ax*Edge
aModbus Settings
Slaves Settings

Points Settings

Total @ { :’% Goto Page

Figure 14. Relevant operation of the PDO

PDO (Process Data Object): It is used for real-time data transmission and represents the data objects that
need to be transferred between the master and slave stations during the periodic control process. The definitions
of these data objects are described in the object dictionary of CoE.

In the cia402 protocol, 0x6040 (Control word) and 0x6041 (Status word) belong to the PDO and are
transmitted periodically.

Import/Export CSV: When a large number of data points need to be configured, the default data acquisition

configuration can be exported in the format of .csv file, edited in batches using software such as WPS, Office, and
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then imported into the device to achieve rapid configuration.
Export: Click the [Export CSV] button to export the current EtherCAT configuration of TXPDO and RXPDO in the

format of a .csv file.

% PXTool 1.8.8

= & Search Device 4 Parameter Read & Parameter Write % Settings

Select Network Card : o i 3 N g
Realtek PCIe GbE Family it Basic Settings Eaport GV NI dmpazt BV || Export kst Ao froop “ -

Number PDO GroupName PDO Name Slave Name Point Name Operation

. . 1 txpdo_data_1l 0

45* EtherCAT Configuration © P ® 0

_ 1 txpdo_data_1 txpdo_1 devicedl nodeB181 elete
2 txpdo_data_1 txpdo_2 devicedl nodeB182 elete

RXPDO

= Device List @ Device Status

4+ Edge
4Modbus Settings
Slaves Settings

Points Settings

Figure 15. Export CSV file

Al a fx v
A B c D E F G H
[v Iv1.0 PXNN:
T txpdo_1 txpdo_dat:device0l node0101 0 4;
T txpdo_2 txpdo_dat:device0l node0102 2 4,

Figure 16. Exported .csv file

Edit: The opened .csv file is shown in the above figure. According to actual needs, add the following data

points in the original format and save the file as shown in the following picture.

c3l . @ fi
A B = D E F G H
v V1.0 PXNN;
R rxpdo_1 rxpdo_groitDevice0l node0002 0 4
T txpdo_l txpdo_groiDevice0l node0001 0 4 ;

Figure 17. Edit the .csv file

PUSR’ pusr.com

www.pusr.com



https://www.pusr.com/
https://www.pusr.com/

USR-PX520 User Manual

A B = D E E G F
|V _IVI. 0 PXNN;
T txpdo 1 txpdo_data 1 device0l node0101 0 4
T txpdo 2 txpdo_data 1 device0l node0102 2 4|-
T txpdo 2 txpdo data l device0l node0103 0 2|

Figure 18. Add data points

Import: Click the "Import CSV" button, select the modified CSV file, and after successful import, the interface
will directly display the configuration of the slave devices and data points that were added, deleted, or modified

in the configuration file.

4% PXTool 1.8.8

= Q Search Device 1 Parameter Read L Parameter Write 8 Settings

.| Select Network Card £ ¢ oSy 1 & oSy £ ¢ ESI Add G
| . #Basic Settings xport CSV mpor xport ES dd Group
| Realtek PCIe GBE Family i g

. = Device List @ Device Status Number PDO GroupName PDO Name Slave Name Point Name Operation
| _ _ 1 txpdo_data_1 [u]
4 EtherCAT Configuration ® Reo- = ® 0 H
_ 1 txpdo_data_1 txpdo_1 devicedl noded181 Jelete
2 txpdo_data_1 txpdo_2 deviceBl noded182 Jelete
RXPDO
3 txpdo_data 1 txpdo_2 devicedl Jelete
4 Edge
«Modbus Settings
Slaves Settings
Points Settings
Figure 19.

Note:

1. The point table file exported from the English page can only be imported in the English interface.

2. The name of the data point must be unique throughout the table.

3. If the import fails, please check whether the parameter types, values, etc. modified in the configuration file
are beyond the normal range.

Export ESI: After completing the editing configuration of the TXPDO list and RXPDO list, by exporting ESI, an
ESI file corresponding to the current configuration can be generated. Subsequent operations require importing
this ESI file into the main station to complete the update of device parameters.

Add Group: Click to add PDO group

Save: Save the current modified data. The modified parameter data will be saved in the configuration
software when the configuration software is opened next time.

Delete: You can select multiple PDO data entries and delete them all at once.

Parameters introduction:

PUSR’ pusr.com

WWW.pusr.com



https://www.pusr.com/
https://www.pusr.com/

USR-PX520 User Manual

Name Description Range

PDO GroupName | Name of added PDO group Combination of [a-Z], [A-Z], [0-9], it supports

up to 128 groups

PDO Name Name of PDO in every different group Combination of [a-Zz], [A-Z], [0-9], it supports

up to 128 PDO in every PDO groups

Slave Name Name of slave device Need be added in advance
Point Name Name of data points Need be configure in advance
4.3.1. TXPDO

From slave station, what the slave station sends to the master station is called TxPDO.

TXPDO Configuration:

(1) Click on [TXPDO] and use the [Add Group] button at the top right corner of the interface to add a
PDO group.

(2) Click on the [+] button add data columns.

(3) Users can double-click the PDO name and edit it.

(4) The slave name is selected from the slave station configuration under the slave station configuration. It
needs to be configured in advance under Edge - Modbus Settings = Slave Settings. For details, see the Edge
Computing Modbus Configuration section.

(5) The name of the data point is selected from the point table configuration under the point table
configuration. It needs to be configured in advance under Edge Computing = Modbus Configuration = Point
Table Configuration. For details, see the Edge Computing Modbus Configuration section. The interface is shown
in the following figure.

Note: The maximum number of PDO groups that can be added is 128, and the total number of data points can

be up to 1000.
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4% PXTool 1.8.8

= & Search Device 4 Parameter Read & Parameter Write 8 Settings

Select Network Card

Realtek PCIe GBE Family #Basic Sett]‘_ngs Export CSV Import CSV Add Group

Number PO GroupName Point Name Operation

‘= Device List @ Device Status

+#EtherfAT Configuration |©1 124

1 txpdo_data 1 devicefl noded181 Jelete

2 txpdo_data_1 txpdo_2 devicedl node@182 Jelete
RXPDO

3 txpdo_d: txpdo_2 devicedl Jelete

*Ed —
St ()2 txpdo_group_1 O
aModbus Settings § upm_‘W txpdo_4 Delete

Slaves Settings [ 5 txpdo_group_1 tapdo_5 Delete ]

Points Settings

Figure 20. Add new PDO group and new PDO data

(®2 txpdo_group.l @ [0

4 txpdo_group_1 txp do_testl Delete

Figure 21. Edit the PDO name

4.3.2. RXPDO

From slave station, what the master station sends to the slave station is called RXPDO.

RXPDO Configuration:

(1) lick on [RXPDO] and use the [Add Group] button at the top right corner of the interface to add a PDO
group.

(2) Click onthe [+] button add data columns.

(3) Users can double-click the PDO name and edit it.

(4) The slave name is selected from the slave station configuration under the slave station configuration. It
needs to be configured in advance under Edge - Modbus Settings — Slave Settings. For details, see the Edge
Computing Modbus Configuration section.

(5) The name of the data point is selected from the point table configuration under the point table
configuration. It needs to be configured in advance under Edge Computing = Modbus Configuration = Point
Table Configuration. For details, see the Edge Computing Modbus Configuration section. The interface is shown
in the following figure.

Note: The maximum number of PDO groups that can be added is 128, and the total number of data points can

be up to 1000.
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PXTool 1.68.8

= & Search Device 4 Parameter Read & Parameter Write 2 Settings

Select Network Card

Realtek PCTe GbE Family #Basic Settings Export CSV Import CSV Export ESlZ Add Group -

:= Device List # Dovice SEatus Number PD0 GroupName PDO Name Slave Name Point Name Operation
. . 1 rxpdo_data_l (m]
! 4 EtherCAT Configuration ® ? @0
| 1 rxpdo_data 1 rxpdo_1 devicedl elete
TXPDO
2 rxpdo_data 1 rxpdo_1 devicedl elete
_ @2 rxpdo_group_1° l@] [m]
a5~ Edge <Ay | [ rxpdo_group_1 rxpdo_3 Delete l

aModbus Settings
Slaves Settings

Points Settings

Figure 22. RCPDO configuration

4.4. Edge computing

Edge computing mainly involves edge data acquisition, users configure the specific settings, and the PX520
will send the acquisition command to the slave device auto. it supports Modbus RTU and ModbusTCP industrial
bus protocols. For Modbus protocol, users need configure the slave device parameters and the data points

parameters. We will introduce it detail.
4.4.1. Slave configuration

In the following figure, Modbus Settings--add slave, users can edit the slave device in the relevant rows.

XTool 1.0.8

= Q, Search Device £ Parameter Read &% Parameter Write  #2 Settings

Select Network Card

_ i i i Export CSV Import CSV
Realtek PCle GbE Family hiBaaic jettings
= Device List @ Device Status Number Name Address Protocol Target Poll Interval(ms) Trigger Retry Times |
) . devicedl 1 Modbus RTU Uartl 188 Trigger mode 7}
a5 EtherCAT Configuration o
[ 2 deviced2 1 Modbus RTU Uartl 188 Trigger mode 2} I
TXPDO
RXPDO
4s*Edge

aModbus Settings

Points Settings

Figure 23. Slave configuration

Export/import CSV: When a large number of data points need to be configured, the default data collection

configuration can be exported in the format of a.csv file, edited in software like Office in batches, and then
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Add slave: add Modbus slave device.

Save: Save the current modified data.

Delete: delete the slave station in single or in batch.

Parameters detail:

USR-PX520 User Manual

Name Description Range Value in CSV file
Name Name of slave device Less than 16 characters Combination of [0-
9], [A-Z], [a-2]
Address ID/Address of slave device 1-255, 1-255
Default: 1
Protocol Protocol type of Modbus Modbus RTU/TCP Modbus RTU: 1
Modbus TCP: 2
Target Identification of the slave device For modbus RTU, it is Uartl, | Modbus RTU: URT1
and can't be codified. Modbus TCP:
For modbus TCP, it is the IP and | IP:Port
port of the slave device.
Poll interval The interval for polling this slave | 100-65536ms, 100-65536

device Default: 100ms
Trigger Trigger mode for collecting data | Polling mode / trigger mode Polling mode: 0
from the slave station Default: Trigger mode Trigger mode: 1
Retry time Set the number of retry attempts | 0-5 0-5
after fail to collect the slave device | Default: 0
data
Failed data policy | If fail to collect the slave device data | Remain / Clear Remain: 0
this time, how to handle the current | Default: Remain Clear: 1
data of the relevant function code
Merge collection If there are discontinuous register | Close / Open Close: 0
addresses, combine them into a | Default: close Open: 1

single acquisition instruction.
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4.4.2. Data points configuration

Configure the data points of the slave station.

XTool 1.6.8

= & Search Device 4 Parameter Read & Parameter Write 88 Settings

Select Network Card Add S1
= iy < s Add Slave
Realtek PCle GbE Fanily #.Basic Settings
= Device List @ Device Status Number Name Name Register Function Code Type Timeout (ms) Formula Oper
. . 1  devicedl O
4x*EtherCAT Configuration © @0
1 devicedl noded181 a a3 16-bit unsigned B De.
TXPDO
2 devicedl nodef182 : a3 16-bit unsigned ] De.
RXPDO
3 devicedl node@s83 a a3 16-bit unsigned 2088 De
42 Edae T e
i ()2  device82 ® 0
aModbus Settings 5 deviced? nodedBBs @ 83 16-bit unsigned 2080 De
Slaves Settings (®)3 | deviced3 ® 0

_I 4 deviced3 nodeddes @ 0 16-bit unsigned 2000 De.

Figure 24. Data point configuration

Add slave: add Modbus slave device.
Save: Save the current modified data.
Delete: delete the slave station in single or in batch.

Parameters detail:

Name Description Range

Slave name Name of slave device, users can | Up to 200 modbus slaves

select the relevant slave device

Data name The only identification of the data | Up to 16 characters
point in the data table. Combination
of [0-9], [A-Z], [a-z], don't support

pure number.

Register Register address of the Modbus slave | 0-65534
Function code Function code 01, 02, 03, 04, 05, 06, 15, 16
Data type 8-bit unsigned, 8-bit signed,

16-bit unsigned, 16-bit signed,
32-bit unsigned(ABCD), 32-bit unsigned(CDAB),
32-bit signed(ABCD), 32-bit signed(CDAB),

32-bit floating-point number(ABCD),
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32-bit floating-point number(CDAB),

64-Dbit floating-point number

on the collected data points

Timeout The maximum waiting response time | 100-65535ms
when polling this data point
Formula Perform simple arithmetic operations | +, -, *, /, ()

5. Contact Us

Jinan USR 10T Technology Limited

Address : Floor 12 and 13, CEIBS Alumni Industrial Building, No. 3 Road of Maolingshan, Lixia District, Jinan,

Shandong, China

Official website: https://www.pusr.com

Official shop: https://shop.usriot.com

Technical support: http://h.usriot.com/

Email : sales@usriot.com

Tel : +86-531-88826739

Fax : +86-531-88826739-808

6. Disclaimer

The information in this document provided in connection with Jinan USR loT technology ltd. and/or its affiliates’

products. No license, express or implied, by estoppel or otherwise, to any intellectual property right is granted by

this document or in connection with the sale of USR loT products. EXCEPT AS SET FORTH IN THE TERMS AND

CONDITIONS AS SPECIFIED IN THE LICENSE AGREEMENT FOR THIS PRODUCT, USR IoT AND/OR ITS AFFILIATES

ASSUME NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY RELATING

TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A

PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL USR IoT AND/OR ITS AFFILIATES BE LIABLE

FOR ANY DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES (INCLUDING, WITHOUT

LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS INTERRUPTION OR LOSS OF INFORMATION) ARISING OUT

OF THE USE OR INABILITY TO USE THIS DOCUMENT, EVEN IF USR IoT AND/OR ITS AFFILIATES HAVE BEEN ADVISED OF
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THE POSSIBILITY OF SUCH DAMAGES. USR loT and/or its affiliates make no representations or warranties with
respect to the accuracy or completeness of the contents of this document and reserves the right to make changes
to specifications and product descriptions at any time without notice. USR IoT and/or its affiliates do not make

any commitment to update the information contained in this document.
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