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Preface
Thanks for choosing BLIIoT Distributed 1/0. These operating instructions contain all
the information you need for operation of BL200 series products.

Copyright

This user manual is owned by Shenzhen Beilai Technology Co., Ltd. No one is
authorized to copy, distribute or forward any part of this document without written
approval of Shenzhen Beilai Technology. Any violation will be subject to legal liability.

Disclaimer

This document is designed for assisting user to better understand the device. As the
described device is under continuous improvement, this manual may be updated or
revised from time to time without prior notice. Please follow the instructions in the
manual. Any damages caused by wrong operation will be beyond warranty.

Revision History

Update Date Version Description
2021-10-13 V1.0 First Edition
Add Profinet, EtherCAT
2022-07-01 V1.1 protocol, add platform, logic
control functions
2023-07-27 V1.1 Change Model name
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1 Product Introduction

1.1 Overview

BL200 series product is distributed I/O system for data acquisition and industrial

control.

The 1/O controller is built around a powerful 32-bit microprocessor, it adopts Linux
operating system, supports Modbus, MQTT, OPC UA, Profinet, EtherCAT, Ethernet/IP,
BACnet/IP and other protocols, and can be connected to PLC, DCS, PAS, MES,
Ignition, SCADA and ERP systems, as well as AWS, Thingsboard, Huawei Cloud,
Alibaba Cloud and other cloud platforms.

The 1/O system supports programmable logic control, edge computing, and
customized applications, it is widely applicable to a variety of lloT and industrial

automation solutions.

The BL200 distributed 1/0 system consists of 3 parts: Controller, I/O modules and

Analog Output \ Thermal resistance
n Power Module Digital Qutput RS485 Digital Input Thermocouple
X \ _Thermal
\Resistance
| N
& 1 b 1 i)
=]

terminal modules.

i
' Op ROR 96 [
011 M1062 | M2081 01 1 2 8 | M7011 | M1081 | m1082 | M2081 2 ] 11
H\ /O Coupler »ﬁa\ Input LAna!og Input EExtended Power / L, Terminal Module
Thermocouple { Digital Output

The communication between the node and the field devices (eg PLC) takes place via
the Ethernet interface of the fieldbus coupler, and the communication between the
fieldbus coupler and the 1/O modules takes place via the local bus. The two Ethernet
interfaces are internally integrated with a switch function, which can establish a linear
topology without the need for additional switches or hubs.
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The system needs to use the power module to provide 24VDC system voltage and
24VDC field voltage. Since two independent power supplies are used, the field
voltage input interface and system voltage input interface of BL200 series couplers
are electrically isolated from each other.

When assembling fieldbus node modules, each I/O module can be arranged in any
combination, and it is not required to be grouped by module type.

A terminal module must be plugged into the end of a fieldbus node to ensure correct

data transmission.

1.2 Typical Application

High reliability, easy expansion, easy setting, and convenient network wiring, these
capabilities let users efficiently adapt the BL200 1/O system to a variety of complex
industrial solutions.

The I/O system is widely applicable to a variety of industrial solutions, such as Internet
of Things, smart factories, smart cities, smart medical care, smart homes, smart
transportation, data center power environment monitoring, electric power, oil
monitoring, automobiles, warehousing and logistics and other industries.

9 Shenzhen Beilai Technology Co., Ltd V1.1
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TOPOLOGICAL DIAGRAM o
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Max. 32 /O modules, RS485 module performs as Modbus Slave

DI Module DO Module Al Module AO Module FPT100 Module RS485 Module

1.3 Features

A\

Each /0O system can have a maximum of I/O 32 modules.

Support Modbus, MQTT, OPC UA, Profinet, EtherCAT, Ethernet/IP, BACnet/IP
protocols.

Support Alibaba Cloud, Huawei Cloud, AWS Cloud, Thingsboard, Ignition, etc.
Support programmable logic control, edge computing, and customized
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applications.

» The field side, the system side and the bus side are electrically isolated from each
other.

» Support 2 X RJ45 interface, integrated switch function, can establish line topology,
without the need for additional switches or hubs.

» Convenient wiring connection technology, screw-free installation.

1.4 Model List

Description Model Channel | Type
Modbus-TCP I/0O Coupler BL200 / / Finish
Profinet I/0 Coupler BL201 / / Finish
EtherCAT I/0O Coupler BL202 / / Finish
Ethernet/IP I/O Coupler BL203 / / Finish
OPC UA EdgelO Controller BL205 / / Finish
MQTT EdgelO Controller BL206 / / Finish
MQTT+OPC UA+Modbus TCP BL206Pro |/ / Finish
BACnet/IP I/0O Coupler BL207 / / Ongoing
8CH DI, PNP M1081 8 PNP Finish
8CH DI, NPN M1082 8 NPN Finish
16CH DI, PNP M1161 16 PNP Finish
16CH DI, NPN M1162 16 NPN Finish
4CH DO, Relay M2044 4 Relay Finish
8CH DO, PNP M2081 8 PNP Finish
8CH DO, NPN M2082 8 NPN Finish
16CH DO, PNP M2161 16 PNP Finish
16CH DO, NPN M2162 16 NPN Finish
4CH Al 0/4-20mA Single-Ended M3041 4 Current | Finish
4CH Al 0-5/10V Single-Ended M3043 4 Voltage | Finish
4CH Al 0-5/10V Differential M3044 4 Voltage | Finish
4CH Al +5/+10V Differential M3046 4 Voltage | Finish
4CH AO 0/4-20mA Single-Ended M4041 4 Current | Finish
4CH AO 0-5/10V Single-Ended M4043 4 Voltage | Finish
2CH 3Wire PT100 M5021 2 Resistor | Ongoing
2CH 3Wire PT1000 M5022 2 Resistor | Ongoing
2CH 4Wire PT100 M5023 2 Resistor | Ongoing
2CH 4Wire PT1000 M5024 2 Resistor | Ongoing
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4CHTC M5048 4 TC Ongoing
2CH RS485 M6021 2 RS485 Finish
2CH RS232 M6022 2 RS232 Finish
1CH RS485, 1CH RS232 M6023 2 / Finish
Power module M7011 / / Finish
Terminal module M8011 / / Finish
2CH SSI encoder M9024 2 Encoder | Ongoing

2 Hardware

2.1 110 Controller

ETHI
Fieldbus g
RJ-45
Fieldbus
RJ-45
4]
i ETrd
# ADDR
]
DIP switch
for IP Address o
i
Restoring Factory
Settings

2.2 Dimension

Unit:mm
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2.3 Data Contacts/Internal Bus

The communication between the fieldbus coupler/controller and the I/O modules, as
well as the system power supply of the I/O modules are realized via the internal bus.
The internal bus is made up of 6 data contacts, these gold-plated contacts are
self-cleaning when connected.
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2.4 Power Jumper Contacts

The power module included with the coupler has two self-cleaning power jumper
contacts for powering the field side. This power supply has a maximum current of 10A
across the contacts, current exceeding the maximum will damage the contacts. When
configuring the system, it must be ensured that the above-mentioned maximum

current is not exceeded. If it exceeds, a power expansion module needs to be

inserted.
. 10 ERR . .
0\ o + e
(BLIlOT
RESET
: | PE PE
No. Type Description
Spring contact Supply 24V to the field side
2 Spring contact Supply OV to the field side
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2.5 Terminal Point

Hin
24V % ov
1l
+ bf\ﬂ +
i
, e, ,
i
PE Q)i, PE
Name Description
24V System Power 24VDC
ov System Power OVDC
+ Connections Field Supply 24 VDC
+ Connections Field Supply 24 VDC
- Connections Field Supply 0 VDC
- Connections Field Supply 0VDC
PE Grounding
PE Grounding

2.6 Factory Reset

This reset button is used to restore the device configuration parameters to the factory

state.

Operation steps:

1.When the device is running, open the flip cover;

2.Press and hold the button for more than 5 seconds, until all the LED lights go off,

indicates reset successful, and then the device will automatically restart.

15
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2.7 Electrical Schematic
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1 2 — |es
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g || g 7
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3 Installation

3.1 Installation Sequence

All distributed couplers/controller and I/O modules from Beilai Technology must be
mounted on a standard DIN 35 rail.

Starting from the coupler, the I/O modules are assembled from left to right, and the
modules are installed next to each other. All I/O modules have grooves and power
jumper contacts on the right side, to avoid assembly errors, 1/O modules must be
inserted from the right and top to avoid damage to the modules.

Utilizes a tongue and groove system to form a secure fit and connection. With the
automatic locking function, the individual components are securely fixed on the rail
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after installation.
Don't forget to install the terminal module! Always plug a terminal module (eg TERM)
into the end of the 1/O module to ensure correct data transmission.

3.2 Install Coupler

1.Snap the coupler onto the DIN rail first;
2.Use a tool such as a screwdriver to turn the locking cam until the locking cam
engages the DIN rail.

2

—— /L

3.3 Remove Controller

1.Use a screwdriver to turn the locking disc cam until the locking cam no longer
engages the rail.

2.Pull the release tab to remove the coupler from the assembly

17 Shenzhen Beilai Technology Co., Ltd V1.1
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e HHHHHH

SO AN AN SN

Data or power contacts are electrically disconnected from adjacent I/0O modules when
the coupler/controller is removed.

3.4 Insert 1/0 Modules

1.When inserting the module, make sure the tabs on the module line up with the
grooves of the coupler or other I/O module to which it is attached.

|

2.Press the I/0 module into the assembly position until the 1/0O module snaps into the

rail.

18 Shenzhen Beilai Technology Co., Ltd V1.1
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After the I/O module is installed, the electrical connection to the coupler (or the
previous I/O module) and the following I/0O module is established via the data contacts
and the power jumper contacts.

3.5 Remove I/O Modules

Pull up on the latch to remove the 1/0O module from the assembly.

jumper contacts is disconnection.

4 Device Connection

4.1 Wiring

CAGE CLAMP connection is suitable for solid, stranded and fine-stranded conductors.

Only one wire can be connected to each CAGE CLAMP. If there is more than one wire,
19 Shenzhen Beilai Technology Co., Ltd V1.1
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it must be merged into a point before being connected.

1. Open the CAGE CLAMP by inserting the tool into the opening above the junction.
2. Insert the wire into the corresponding open connection terminal.

3. Once the tool is removed, the CAGE CLAMP closes and the wire is clamped firmly
by the spring.

T
I

i

4.2 Power Supply

System and field voltages are supplied by power supply modules. The power supply
module of the BL200 series coupler supplies power for the internal electronics of the
coupler and the I/O modules. If necessary (there are many 1/0O modules and the
current is relatively high), it can also be provided through an independent power
supply module.

The fieldbus interface (Ethernet interface), system and field are galvanically isolated
from each other.

4.2.1 System Power

BL200 series couplers require 24V DC system power, which is connected from the
terminal of the power supply module. The 5V bus voltage required inside the system
is converted from the 24V system voltage.

The power supply module only has proper fuse protection, please provide proper
overcurrent protection externally.

Please pay attention to matching the output power of the power supply module and
the load power to avoid excessive load current.

20 Shenzhen Beilai Technology Co., Ltd V1.1



Ve N
(BLIIOT EdgelO BL200 Series

MAKE lIOT €EASIER

PR
= | @ TR [EE] | B8] 1
g O« |[[B8]]|28|[858]
s 1 gu[e“’ply voltage (system)
n:t.: 4
] @ == w“ “ ] 2
|
[ © orun | AT »/\1
10 ERR
o * EmEmEm
==l )| 1
P S c = =
CEyar I
ERiERiEN
=]
AN BN EN
— PE PE
M70mM
[[E[Sy = S =

4.2.2 On-site Power Supply

The power supply module supplies 24 VDC on the field side to power the sensors and
actuators.

Field power supply only has proper fuse protection. Without overcurrent protection,
electronic equipment can be damaged.

iy T iy
PR
e | @eem S (S | (SRS P
: O« ||28]| 28|28}
ORUN
g o~ HH HE EHE’
il () oRUN Supply voltage (field)
24V
.IOERR
g
. ETH2

Y- Supply voltage (field)
(BLiloT ov

IP ADDR

Field-side power is automatically output from the power jumper contact when the 1/0
module is connected. The continuous load current across the contacts of the power

supply must not exceed 10 A.

The problem of excessive load power on the system side or on the field side can be
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solved by plugging in additional power supply modules. After plugging in an additional
power supply module, a new voltage potential may appear on the field side.

In the case where electrical isolation is not required, the field power supply and the
system power supply can use the same power supply.

4.2.3 Grounding

When installing the enclosure cabinet, the cabinet must be grounded, and the rail is
electrically connected to the cabinet through screws to ensure that the rail is properly
grounded. Grounding can increase resistance to electromagnetic interference. Some
components in the 1/0 system have rail contacts that dissipate EMI onto the rail.

M=
24V ‘(B g ov I]o L
(o) o
24V U9 C
= | s NN
(A= ? ? C
¥ 8
ik > DIN rail contacts |
U

5 BL200 Series Coupler/Controller

5.1 BL200 Modbus TCP Coupler

5.1.1 BL200 Coupler Overview

The Modbus TCP coupler supports standard Modbus TCP server communication, and
the Ethernet supports the dual network port switch cascading function. The device
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EdgelO BL200 Series

supports simultaneous access by 15 clients, supports function code
01/02/03/04/05/06/15/16, and supports 32 extended I/O modules.

5.1.2 Technical Parameters

Name Parameter Description
Input voltage(system) 24 VDC
Input current(system) MAX 500 mA@24VDC
Power Efficiency 84%
Systen power | Internal bus voltage 5VDC
Coupler consumption current | MAX 300mA@5VDC
I/0O consumption current MAX 1700mA@5VDC
Isolation protection 500 V system/supply
Input voltage (field) 24 VDC
Field power Power supply current across
contacts (T\;):X) 10ADC
Number 2 X RJ45
Transmission medium Twisted Pair STP 100 Q Cat 5
Ethemet MAX cable length 100m
Baud rate 10/100 Mbit/s
isolation protection ESD contact: 8KV, Surge:
4KV(10/1000us)
Operating system Linux
CPU 300MHz
RAM 64MB
Flash 128MB
I/O Modules MAX 32
System Process mapping (Modbus) ® Bool : 4096
data points via serial port ® 16 Bit: 2048
module ® 32 Bit: 1024
Protocol Modbus TCP, HTTP, DHCP, DNS
Maximum number of
connections 15 Modbus TCP
Method CAGE CLAMP
Wiring o 0.08 mm? - 2.5 mm?, AWG 28 -
method Wire diameter 14
Stripping length 8 mm ~ 9mm/0.33in
23 V1.1
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Environment

EdgelO BL200 Series
Working temperature 0+-55°C
Storage temperature 40 -~ 70 ° C

Relative humidity

5 -+ 95% no condensation

Working altitude

0 -~ 2000 m

Protection type P20
Width 48mm
Dimension Length 100mm
Height 69mm
Color Light gray
) Shell material Polycarbonate, Nylon 6.6
Material
Fire load 1.239 MJ
Weight 180g
Installation Method DIN-35 rail
EN 55022: 2006/A1: 2007 (CE
&RE) Class B
IEC 61000-4-2 (ESD) Level 4
N IEC 61000-4-3 (RS) Level 4
Certificates EMC

IEC 61000-4-4 (EFT) Level 4

IEC 61000-4-5 (Surge)Level 3

IEC 61000-4-6 (CS)Level 4

IEC 61000-4-8 (M/S) Level 4

5.1.3 Hardware Interface

5.1.3.1 LED Indicators

. PWR

LED Description

Color | Status

Meaning

PWR Power indicator

Red

Power connection
successful

Shenzhen Beilai Technology Co., Ltd V1.1
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OFF No power
o ON System is abnormal
SYS System indicator Green - :
OFF System is running normally
o Flashing | System is running normally
RUN Running indicator Green -
OFF System is abnormal
ON Northbound protocol
ERR Error indicator Red connection error
OFF No errors
_ ) I/O module is working
I/0 Running Flashing
/ORUN | . Green normally
indicator
OFF Module not inserted
ON I/O module communication
I/O ERR | I/O Error indicator Red error
OFF No errors
S| O|F
Elg=
| (]
=3
LED | Description Color | Status | Meaning
System 24V power ON Power is OK
S T Green
indicator OFF No power
ON Power is OK
F Field 24V power indicator | Green
OFF No power

5.1.3.2 Ethernet Port

It is connected to the Ethernet-based fieldbus through the ETH2, and the EHT1 is
used to connect other nodes that need to be connected to the Ethernet.

ETH1

ETH2

Shenzhen Beilai Technology Co., Ltd
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5.1.3.3 IP Address Selection Switch

The 8-bit DIP switch is used to set the IP address. The encoding of DIP switches is
done bit by bit, starting from DIP switch 1 with the least significant bit (2°) to DIP
switch 8 with the most significant bit (27), corresponding to decimal values: 0-255.

IP ADDR

When the value of the DIP switch is 1111 1111 (decimal 255), the IP address is set
according to the web page. The web page setting can specify the IP or set the
automatic acquisition. When the web page is not set, the IP address is: 192.168.1.10
When the value of the DIP switch is 0000 0000 — 1111 1110 (decimal 0-254),
determine the 3rd byte of the IP address, and the 1st, 2nd and 4th bytes are fixed
bytes, namely 192.168.xxx.253

5.1.4 Modbus Register Mapping

The internal register map of BL200 coupler node consists of 2 parts, one part is the
data map of digital input and output and analog input and output module, the address
range is 1000...9999; the other part is the serial port module, the address range is
10000... 49999

The state of digital and analog 1/0O modules can be determined or changed through
the register map (Address 1000 ... 9999).

Modbus address Data Access | Functio L.

- Description

decimal hex type type n code
Digital output

1000...1999 0x03 E8...0x07 CF | 1 Bit read/write | 0x01/05/0F 00
2000...2999 0x07 DO...0x0B B7 | 1 Bit read 0x02 Digital input DI
3000...3999 0x0B B8...0xOF 9F | 32 Bit Float | read 0x04 Analog input Al
4000...4999 OxOF A0...0X13 87 | 32 Bit Float | read/write | 0x03/06/10 | Analog output
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32 Bit
5000...8999 0x13 88...0x23 27 y read/write | 0x03/04/10 | DI count value
nint
Module
9000...9999 0x23 28...0x27 OF 1 Bit read 0x02 power-on
status

Determine or change the state of the data mapped from the serial /O module through
address 10000 ... 49999

Modbus address Data Access | Functio L
. Description

decimal hex type type n code

Digital output
10000...19999 0x27 10...0x4E 1F | 1 Bit read/write | 0x01/05/0F DO

Digital input
20000...29999 Ox4E 20...0x75 2F | 1 Bit read 0x02

DI

Analog input
30000...39999 0x75 30...0x9C 3F | 16 Bit read 0x04 Al

Analog output
40000...49999 0x9C 40...0XC3 4F | 16 Bit read/write | 0x03/06/10 o

A

5.1.5 Coupler Connection

The BL200 coupler comes with 2 x RJ45 Ethernet interfaces, integrated switch
function inside, work in store-and-forward operation mode, each port supports 10/100
Mbit transmission speed and full-duplex and half-duplex transmission mode.

The BL200 coupler connect to the router Ethernet network via ETH2 only, while the
EHT 1 is for connecting other BL200 field nodes.

The internal integrated switch supports bypass mode, which can automatically start
the bypass mode when the controller system fails, and automatically maintain the link
between ETH1 and EHT2.

The wiring of these Ethernet interfaces conforms to the 100BaseTX specification,
which specifies the use of category 5 twisted pair cable as the connecting cable.
Cable types S/UTP (Screened unshielded twisted pair) and STP (shielded twisted pair)
can be used up to a length of 100m.
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Server

I Ethernet
e | @ =

' Ethernet Ethernet

L }
Work station

Ethernet

= e 0w
@ onn |1
@

o
‘siror

Directly connected to the computer through ETH 2.
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5.1.6 Web Page Configuration

The BL200 coupler's built-in web server is a browser-based configuration utility. When
the coupler is connected to your network, you can enter the server's IP address in a
web browser to access the web console.

5.1.6.1 Preparation Before Configuration

To successfully access the BL200 coupler, it must be properly installed and connected
to the computer. In addition, configure them with correct IP addresses to keep them in

the same network segment.

5.1.6.1.1 Connect Computer and Coupler

1.Mount the fieldbus node on a DIN35 rail. Follow the installation instructions in the
"Installation" chapter.

2.Connect the 24 V power supply to the system power terminals.

3.The computer and the bus node can be connected in two ways, one is that the two
are connected to the switch device of the local area network through the Ethernet
interface; the other is that the two are directly connected point-to-point. For detailed
steps, follow the instructions in the "Coupler Connection" chapter.

4.Turn on the power supply and start supplying power.

The coupler is initialized after power-up, creates process image according to the 1/0O
modules configuration of the fieldbus node.

5.1.6.1.2 Configure Computer IP Address

There are two ways to configure PC IP address. One is to turn on the automatic IP
address option on the PC's local connection to dynamically assign DHCP in the
network. The other is to configure a static IP address with the coupler node on the
same network segment on the local connection of the PC.

Takes Windows 7 system as an example for configuration. Windows systems are all
configured similarly.

1.Click Start > Control Panel > Network and Sharing Center, and click local

connection in the window that opens.
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(IR > Comgustechem » Netwsicen et » Newatcenmum <1 ¢ | n ot s

| [ — S
en |

Bestand Bewerken Beeld Extra Help

Configuratiescherm 3 Tl i
2 Basisnetwerkgegevens weergeven en verbindingen instellen

Draadloze netwerken beheren E!»h ] ‘E ) 0 Volledig overzicht weergeven
o~

Adapterinstellingen wijzigen

WIN-LVHUPUGTEUA B Internet
Geavanceerde instellingen voor (deze computer)
EEs vigen De actieve netwerken weergeven Een verbinding maken of verbreken
P Toegangstype: Internet

Openbaar netwerk Verbindingen:

De netwerkinstellingen wijzigen

m

ﬁ- Een nieuwe verbinding of een nieuw netwerk instellen
8

Een draadloze, breedband-, inbel-, ad-hoc- of VPN-verbinding instellen of een router of
toegangspunt instellen.

i. Verbinding met een netwerk maken
\ Een verbinding maken met een draadloze, bekabelde, inbel- of VPMN-netwerkverbinding of hiermee

opnieuw verbinding maken.

Een thuisgroep en opties voor delen selecteren

&

.
Zie ook Toegang krijgen tot bestanden en printers op andere netwerkcomputers of instellingen voor delen

Internet FEIR wijzigen,

Thuisgroe
I el Problemen oplossen

i

Windows Firewall : : :
Metwerkproblemen vaststellen en oplossen of informatie voor probleemoplossing zoeken.

2.In the local connection status window, click Properties.

U Statusvan FHEEE u
Algemeen
erbinding
IPv4-verbindingsmogelijkheden: Internet
IPv&-verbindingsmogelijkheden: Geen internettoegang
Status van media: Ingeschakeld N
Tijdsduur: 00:11:18
Snelheid: 100,0 Mbps

Activiteit

Verzonden — L\g —  Ontvangen

Bytes: 1,131,653 i 40,190,950

r—
L@Eigensd’\appeﬂ ][@'Uitsﬁahelen][ Problemen vaststellen ]
S —

3.Double-click "Internet Protocol Version 4 (TCP/IPv4)" on the local connection
properties page.
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]

Ul Eigenschappen van ZEfhiEiE M

Netwerken | Delen

Verbinding maken via:

l_?‘ Realtel: PCle GEE Family Controller

Deze verbinding heeft de volgende onderdelen nodig:

% Client voor Microsoft-netwerken
ngS-pakketplanner

EJ Bestands- en printerdeling voor Microsoft-netweren

& Intemet Protocol versie & (TCP/IPvE)
Intemet Protocel versie 4 (TCP/IPv4) |
[

i |/0-stuurprogramma wan Link-Layer Topology Discoveny..
=& Link-Layer Topology Discovery Responder

Installeren... Verwijderen Eigenschappen
Beschrijving

Transmission Control Protocol/Intemet Protocol. Het
standaardprotocol voor WAN-netwerkcen dat communicatie

mogelijkk maakt met andersoortige, ondering met elkaar
verbonden netwerken.

[ ok | [ Annueren |

4.There are two ways to configure the IP address of the PC

B Obtain IP address automatically (system default mode)

To obtain an IP address automatically from a DHCP server, select "Obtain an IP
address automatically";

Eigenschappen van Internet Protocol versie 4 (TCP/IPv4) M
Algemeen | plternatieve configuratie

IP-instellingen kunnen automatisch worden toegewezen als het netwerk
deze mogelijkheid ondersteunt. Als dit niet het geval is, dientu de
netwerkbeheerder naar de geschikte IP-instelingen te vragen.

io Automatisch een IP-adres laten boewijzen]
(71 Het volgende IP-adres gebruiken:

(@ Automatisch een DNS-serveradres laten toewijzen

(71 De volgende DNS-serveradressen gebruiken:

Instelingen tijdens afsluiten valideren

Geavanceerd...

Set a static IP address

Select "Use the following IP address" and set the correct values for the IP
address, subnet mask and default gateway.
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Eigenschappen van Internet Protocol versie 4 (TCP/IPv4) @I&J

Algemeen

IP-instellingen kunnen automatisch worden toegewezen als het netwerk
deze mogelijkheid ondersteunt. Als dit niet het geval is, dient u de
netwerkbeheerder naar de geschikte IP-instelingen te vragen.

") Automatisch een IP-adres laten toewijzen

[ @ Het volgende IP-adres gebruiken:

IP-adres: 192 .168 . 1 .202
Subnetmasker: 253 .25% . 205 .0
Standaardgateway: 192 .168 . 1 . 1

Automatisch een DNS-serveradres laten toewijzen
(@ De volgende DNS-serveradressen gebruiken:

Voorkeurs-DNS-server: 192 ;168 . 1 o1

Alternatieve DNS-server:

[ Instellingen tijdens afsluiten valideren TP T

5.1.6.1.3 Configure Coupler IP address

There are 2 ways to assign an IP address
B Assignment via built-in web page (static IP or automatic IP assignment)
B Assign via DIP switch (static IP)

DIP address selector switch definition

Switch position Val Definiti
alue efinition
(ON=1)
Enable the DIP selector switch assignment
function and determine the value of the 3rd
0000 0000 ---
0-254 byte.
1111 1110 .
Example: 0010 0110 (22 decimal), the IP
address is "192.168.22.253".
Enable the function of specifying IP on the
web page, or select the function of DHCP
1111 1111 255 automatic allocation. When the IP is not
allocated through the web, the IP is
192.168.1.10.

5.1.6.1.3.1 Configuration via Web Page

The fieldbus coupler can be set to an IP address via the "Settings > Local Settings"
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page after entering the page, or it can be set to be assigned automatically. Select
static address, if not set IP address, the IP is 192.168.1.10

IP ADDR

5.1.6.1.3.2 Assign IP via DIP Switch

Set the value of the DIP address selector switch to 0000 0000 - 1111 1110 (decimal O -
254), and the IP address will be assigned by the DIP switch.

The IP address consists of fixed bytes and variable bytes. The 1st, 2nd and 4th bytes
are fixed bytes, the DIP selector switch determines the 3rd byte, namely:
192.168.xxx.253

The fieldbus controller assigns an IP address via a DIP switch, and the IP address set
in this way is static.

IP ADDR

5.1.6.1.4 Factory Default Settings

Before logging into the web configuration page, it is necessary for you to understand
the following default parameters,

Modbus TCP Server Port: 502, Modbus ID: 1

IP: Determined according to the DIP switch, if the DIP switch is 1111 1111, the default
IPis 192.168.1.10
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Item Description
Username admin
Password Empty

5.1.6.2 Login Configuration Page

1.0pen a browser on your computer, such as IE, Chrome, etc.
2.Enter the IP address of the coupler node (192.168.1.10) in the address bar of the
browser to enter the user login interface.

@ =D X

c (@ 192168.1.10

3.Enter "Username" and "Password" in the login interface, and then click Login.

BL200UA

Authorization Required

Flease enter your usermname(the default is admin) and password(no password by default).

Usemame admin

Password
Login Reset

Shenzhen Beilai Technology Co.,Ltd (v1.0.11) / 2022-02-17

4 After successfully logging in to the web interface, the display is as follows
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BL200UA  status - - Sefings~ I/OModule~ SerialModule~ OPCUA~ Operation&Conirol =  Logout [REFRESHING

Status
System
Hosiname BL200UA
Model BL200UA-OPCUA |0 Module
Firmware Version Shenzhen Beilai Technolegy Co. Ltd v1.0.11
Kernel Version 44194
Local Time 2022-03-21 06:36:50
Uptime 3h 23m 365

Load Average 0.20, 0.18, 0.12

Memory
Total Available 67 1ME 1 56.59 MB (46%)
Used 26.381VIE / 56.59 MB (46%)
Buffered 3.21 MB / 56.59 MB (5%)
Cached 9.78 MB / 56.59 MB (17%)

Network

Active Connections 23116384 (0%)

Shenzhen Beilai Technology Co. Ltd (v1.0.11)/ 2022-02-17

5.After configuring the parameters, you need to click the "Save and Apply" button on
the page to take effect.

5.1.7 Web Configuration Page Description

5.1.7.1 Status

Users can check overview, system log and kernel log, as well as device parameters
and device operating status.
Status > Overview

35 Shenzhen Beilai Technology Co., Ltd V1.1



V-
BLIIOT

MAKE II0T EASIER

EdgelO BL200 Series

System

Status

Hosiname

Model

Firmware Version

Kernel Version

Local Time

Uptime

Load Average

Memory

Total Available

Used

Buffered

Cached

Network

Active Connections

Status > System Log

System Log

Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan
Thu Jan

1 00:00:26 1970 kem.|

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

00-00-28
00-00-26
00:00:26
00-00-28
00:00-26
00.00.26
00-00-26
00:00:26
00-00-28
00-00-26
00:00:26
00-00-28
00:00-26
00.00.26
00-00-26
00:00:26
00-00-28
00-00-26
00:00:26
00-00-28
00:00-26
00.00.26
00-00-26
00:00:26
00-00-26
00-00-26
00:00:26
00-00-28
00:00-26
00.00.26
00-00-28
00:00:26
00-00-26
00-00-26
00:00:26
00-00-28
00-00-26
00.00.26
00-00-28
00:00:26
00-00-26
00-00-26
00:00:26
00-00-28
00-00-26
00.00.26
00-00-28
00:00:26
00-00-26

1970 kem
1970 kem
1970 kem.i
1970 kem
1970 kem.|
1970 kem..
1970 kem
1970 kem..
1970 kem
1970 kem
1970 kem..
1970 kem
1970 kem.|
1970 kem.|
1970 kem
1970 kem.i
1970 kem
1970 kem
1970 kem.|
1970 kem
1970 kem.|
1970 kem.|
1970 kem
1970 kem.|
1970 kem
1970 kem
1970 kem.|
1970 kem
1970 kem.|
1970 kem.i
1970 kem
1970 kem.i
1970 kem
1970 kem
1970 kem.i
1970 kem
1970 kem
1970 kem.i
1970 kem
1970 kem.i
1970 kem
1970 kem
1970 kem.i
1970 kem
1970 kem
1970 kem.i
1970 kem
1970 kem.i
1970 kem

info kernel: [

natice kemel
info kernel: [

info kernel: [

info kernel: [

info kernel: [

debug kemel:
debug kemesl
debug kemel:
debug kemel
debug kemel
debug kemel:
debug kemel
info kernel: [

notice kemel:
info kernel: [

info kernel: [

info kernel: [

info kernel: [

nofice kemel:
natice kemel
notice kemel:
notice kemel:
natice kemel
notice kemel:
natice kemel
natice kemel
nofice kemel:
natice kemel
info kernel: [

info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [
info kernel: [

Status > Kernel Log
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2022-03-21 06:44:49

3h 31m 355

016, 0.11, 0.09

26.05 ME / 56.59 MB (46%)

2657 MB / 56.59 MB (46%)

3.21 MB / 56.59 ME (5%)

9.98 MB / 56.59 MB (17%)

22 /16384 (0%)

Shenzhen Beilai Technelegy Co. Lid (v1.0.11)/ 2022-02-17

0.000000] Booting Linux on physical CPU 0x0
0.000000] Linux version 4.4.194 {peng@peng) (gee version 5.4.0 (LEDE GCC 5.4.0 unknown) ) #0 PREEMPT Sat May 9 1523
0.000000] CPU: ARMSZ6E.-S [41069255] revision 5 (ARMVSTE), cr=0005317
0.000000] CPU: VIVT data cache, VIVT instruction cache
0.000000] Machine model- Muvoton NUCS80 I0T-GateWay Version: 0.1
0.000000] Memory policy: Data cache writeback
0.000000] On node 0 totalpages: 16384
0.000000] free_area_init_node: node 0, pgdat c0657704. node_mem_map c3{77000
0.000000] Normal zone: 128 pages used for memmap

0.000000] Normal zone: 16384 pages, LIFO baich:3
0.0000001 pcpu-alloc: s0 rd d32768 u32768 alloc=1*32768

[
[
[
[ 0.000000] Mormal zone: O pages reserved
L
[
[

0.000000] pepu-alioc: [0] O
0.000000] Built 1 zonelists in Zone order, mobility grouping on. Total pages: 16256

0.000000] Kemel command line: ry 11520005 rdini iniinit Ipi=T44443
0.000000] PID hash table entries: 256 (order- -2, 1024 bytes)
0.000000] Dentry cache hash table entries: 8192 (order: 3, 32768 bytes)
o
o

000000] Inode-cache hash table entries: 4098 (order: 2, 16334 bytes)

000000] Memory- 577 56H/G55361 available (4538 kemel code, 305K rwdata. 1704K rodata, 188K init. 252K bss, 7780k resen
0.000000] Virtual kernel memory layout:

0.000000] vector : OxfF0000 - OxAFIO00 { 4 kB)

0.000000] fixmap : 0xFcO00000 - OxAF00000 (3072 KB)

0.000000] wmalloc . Oxc4300000 - 0xff300000 ( 944 MB)

0.000000] lowmem : 0xc0000000 - Oxc4000000 ( 64 MB)

0.000000] modules - 0xbf000000 - Oxc0O000000 ( 16 MB)

0.000000] text : Dxc0D0S000 - OxcOE20154 (6244 kB)
0.000000] init - 0xcOB21000 - 0xc0850000 { 188 kB)

0.000000] .data : 0xc0650000 - 0xc069c784 ( 306 kB)
0.000000] bss - 0xc0B9cT34 - OxcOBdbSF3 (253 kB)

0.000000] SLUB: H\Walign=32, Order=0-3, MinObjects=0, CPUs=1_ Nodes=1
0.000000] Preemptible hierarchical RCU implementation.

0.000000]  Build-ime adjustment of leaf fanout lo 32

0.000000] NR_IRQS:545

0.000000] clocksource: nuc980-imers: mask: Dxff max_cycles: 0, max_idle_ns: 62215505635 ns
0.000033] sched_clock: 24 bits at 120kHz, resolution 5333ns, wraps every 69505062489ns

0.000741] Console: colour dummy device 80x30

0.186616] console [ityS0] enabled

0.190091] Calibrating deiay loop (skipped) preset value 146 85 BogoMIPS (Ipj=744448)

0.198174] pid_max: default: 32765 minimum: 301

0.203133] Mount-cache hash table entries: 1024 (order: 0, 4096 byles)

0.209708] Mountpoint-cache hash table entries: 1024 (order: 0, 4096 bytes)

0.218918] CPU: Testing write buffer coherency: ok

0.224983] Sefiing up stalic identity map for 0x8400 - DxG43c

0.271558] clocksource: jiffies: mask: Oxfffffff max_cycles: OxAHH, max_idie_ns: 19112604462750000 ns
0.282316] futex hash table eniries: 256 {order: -1, 3072 bytes)

0.288874] pinctr core: initialized pinctrl subsystam

0.296433] NET. Registered protocol family 16

0.303199] DMA: preallocated 256 KiB pool for atomic coherent allocations

0.316783] <DT= nucS80_dt_device_init +

0.348018] <DT> nucd30_dt_device_init -
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Kernel Log

0.000000] Booting Linux on physical CPU 0x0
0.000000] Linux version 4.4 194 (peng@peng) (gec version 5.4 0 (LEDE GCC 5.4.0 unknown) } #0 PREEMPT Sat May 9 15:23:54 2020
0.000000] CPU: ARMS26EJ-5 [41069265] revision 5 (ARMVSTEYJ), cr=0005317f

0.000000] CPU: VIVT data cache, VIVT instruction cache

0.000000] Machine model: Nuvoton NUCS50 I0T-GateVWay Version: 0.1

0.000000] Memory palicy: Data cache writeback

0.000000] On nede 0 totalpages: 16384

0.000000] free_area_inil_node: node 0. pgdal c0657704, node_mem_map c3i7 7000

0.000000] Mormal zone: 128 pages used for memmap

0.000000] Mormal zone: 0 pages reserved

0.000000] Mormal zone: 16384 pages. LIFO batch-3

0.000000] pcpu-alloc: s0 r0 d32768 u327638 alloc=1%32768

0.000000] pepu-alloc: [0] 0

0.000000] Built 1 zonelists in Zone order, mobility grouping on. Tetal pages. 15258

0.000000] Kernel command line: fi ¥S0,115200n8 Ipj=744448

0.000000] PID hash table entries: 256 (order. -2, 1024 byles)

0.000000] Deniry cache hash table entries: 8192 (order: 3, 32768 byles)

0.000000] Inode-cache hash table entries: 4096 (order: 2, 16384 bytes)

0.000000] Memory. 57756K/65536K available (4538K kernel code, 305K nwdata, 1704K rodata, 188K inil. 252K bss, 7750K reserved, 0K cma-reserved)
0.000000] Virtual kernel memory layout:

0.000000] vector . Oxfff0000 - Oxfff1000 { 4 kB)

0.000000] fixmap - 0xficO0000 - 0xfFO0000 (3072 kB)

0.000000] wvmalloc - Oxc4300000 - 0xff300000 (944 MB)

0.000000] lowmem : OxcO000000 - 0xc4000000 ( 64 MB)

0.000000] modules : 0xbf000000 - 0xc0000000 ( 16 ME)

0.000000] fext . 0xc0003000 - 0xc0620f54 (6244 kB)
0.000000] -init © Oxc0621000 - 0xc0850000 ( 188 kB)
0.000000] data - 0xc0B50000 - Oxc069c784 ( 308 kB)
0.000000] bss - Oxc0BIcTE4 - Oxc06dbE3 (253 kB)

0.000000] SLUB: HWalign=32. Order=0-3, MinObjecis=0. CPUs=1, Nodes=1
0.000000] Preemptible hierarchical RCU implementation.

0.000000] Build-time adjustment of leaf fanout to 32.

0.000000] NR_IRQS 545

0.000000] clocksource: nuc980-limers: mask: OxfT max_cycles: 0xfffiff, max_idle_ns: 62215505635 ns
0.000033] sched_clock: 24 bits at 120kHz. resolution 8333ns, wraps every 59905082459ns

0.000741] Gonsole: colour dummy device 30x30

0.186618] console [tyS0] enabled

0.190091] Calibrating delay loop (skipped) preset value . 145.55 BogoMIPS (Ipj=744443)

0.198174] pid_max: default. 32768 minimum: 301

0.203133] Mount-cache hash table entries: 1024 (order: 0, 4096 bytes)

0.209708] Mountpaint-cache hash fable entries: 1024 (order- 0. 4096 byles)

0.215918] GPU: Testing write buffer coherency: ok

0.224983] Setting up static identity map for 0x8400 - 0x343¢

0.271558] clocksource: jiffies: mask: OxfT max_cycles: DxfiffiN, max_idie_ns: 19112604462750000 ns
0.282318] futex hash table entries: 256 (order: -1, 3072 bytes)

0.258574] pinctrl core: initialized pinctrl subsystem

0.296433] NET: Registered protocol family 16

0.303199] DMA- prealiocated 256 KiB pool for atomic coherent allocations

0.316783] <DT= nuc980_dl_device_init +

5.1.7.2 System

5.1.7.2.1 System

System Properties > General Settings
BL200UA

Here you can configure the ba e its hostname or the timezone.

System Properties

General Se

Local Time  2022/3/21 T4F2:58:56

Sync with browser H Sync with NTP-Server

Hostname | BL200UA

Timezone  UTC v

Exmm

Shenzhen Beilai Technology Co. Lid {(v1.0.11) / 2022-02-17
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Item Description Default

Displays the current time of the device. You can
Local time click the "Sync browser time" or "Sync with NTP --
server" button to update the device time.

The device name can be customized to easily
Hostname S ) ] BL200
distinguish between multiple devices.

) The time zone can be selected via the drop down
Timezone UTC
menu

System Properties > Logging

BL200UA

System

Here you can configure the basic aspects of your device like its hostname or the timezone.

System Properties

Logging | Time Synchronization = Language and Siyle

System log buffer size 64

@ kB
External system log server
Extemnal system log server port
External system log server uDrP ~
protocol
Write system log to file
Log output level Debug o
Cron Log Level Debug b
Save & Apply | - | Save | Reset
Shenzhen Beilai Technolegy Co. Ltd (v1.0.11) / 2022-02-17
Item Description Default
System log buffer size 64

External system log server

External system log server
port

External system log server
protocol

Write system log to file

Log output level

Cron log level
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System Properties > Time Synchronization

An NTP server can be set to synchronize time

BL200UA  staius~ ¢ n~ Sefings~ 1O Module~ Serial M - OPCUA-

System

Here you can configure the basic aspects of your device like its hostname or the timezone.
System Properties

Time Synchronization | | Language and Style
Enable NTP client
Provide NTP server [

Use DHCP advertised servers

NTP server candidates | 0.openwrtpool.ntp.org x
1.openwrt pool.ntp.org ®
2 openwripool.ntp.org ®
3 openwrt peol.ntp.org ®

Save & Apply

ED

Shenzhen Beilai Technology Co. Ltd (v1.0.11)/ 2022-02-17

System Properties > Language and Style

BL200UA Status = 3 = Settings ~

on&Control ~

System

Here you can configure the basic aspects of your device like its hostname or the timezone.
System Properties

Language and Style
Language  auto s

Design | Bootstrap g

Shenzhen Beilai Technology Co. Lid (w1.0.11)/ 2022-02-17

Item Description Default
Language Available in auto, English, Chinese auto
Design Currently only Bootstrap is supported. Bootstrap

5.1.7.2.2 Administration

Administration > Router Password
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Change the administrator password for accessing the device.

Operation&Control =  Logout

BL200UA  status ~ m- .~ Se dule ~ OPCUA~-

Router Password P —

Router Passwo

Changes the administrator paq

Password

Confirmation *

Shenzhen Beilai Techneology Co. Ltd (v1.0.11)/ 2022-02-17
Administration > SSH Keys
Public keys allow for the passwordless SSH logins with a higher security compared to

the use of plain passwords. In order to upload a new key to the device, paste an
OpenSSH compatible public key line or drag a .pub file into the input field.

BL200UA Status = System~  Seftings ~  I/OModule ~  Senal Module ~ - ation&Control ~  Logout

SSH-Keys

SSH-Keys
Public keys allow for the passwordiess SSH logins with a higher security compared to the use of plain passwords. In order to upload a new key to the device, paste
an OpenSSH compatible public key line or drag a8 _pun file into the input field.

Mo public keys present yet.

Add key

Shenzhen Beilai Technology Co. Ltd (v1.0.11)/ 20220217
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5.1.7.2.3 Backup/Flash Firmware

Logout

BL200UA Status - 3 = Settings - odule ~ OPCUA~  Operation&Conirol -

Flash operatio

Actions || Configuratio Backup / Flash
Firmware

Backup

Click "Generate archive” to download a tar archive of the current configuration files.

Download backup

Restore

To restore configuration files, you can upload a previously generated backup archive here. To reset the firmware to its inifial state, click "Perform reset” {only
possible with squashfs images).

Reset to defaults Perform reset

Restore backup Upload archive...

@ Custom files (certificates, scripts) may remain on the system. To prevent this, perform a factory-reset first.

Save mtdblock contents
Click "Save mtdblock” to download specified mtdblock file. (NOTE: THIS FEATURE IS FOR PROFESSIONALS! )

Choose midblock | u-boot ~

Download midblock Save midblock

Flash new firmware image
Upload a sysupgrade-compatible image here to replace the running firmware.

Image Flash image...

Shenzhen Beilai Technology Co. Ltd {v1.0.11) / 2022-02-17

Item Description Default

Back Click "Generate archive" to download a tar
acku --
P archive of the current configuration files.

To restore configuration files, you can upload a
previously generated backup archive here. To
Restore reset the firmware to its initial state, click --
"Perform reset" (only possible with squashfs
images).

Click "Save mtdblock" to download specified
Save mtdblcok mtdblock file. (NOTE: THIS FEATURE IS FOR | --
PROFESSIONALS)

Upload a sysupgrade-compatible image here to

Flash image o -
replace the running firmware.
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5.1.7.2.4 Reboot

Click "Perform reboot" will reboot your device

BL200UA Status= S = Settings~ IfOModule =  Serial Module = OPCUA~ ¢ tion&Control = Logout

Reboot

Reboots the operating system of your device

Perform reboot

Shenzhen Beilai Technology Co. Ltd (w1.0.11) / 2022-02-17

5.1.7.3 Settings

BL200UA Status - em~ Settings~ 1/OModule -~ S 2 = Operation&Conirol =  Logout

Device settings

Device settings
Modbus Device ID | 1

@ If not set or set to 0, the device 1D in the Modbus command is ignored
Modbus TCP port 502

192.168.1.253
i@ The 3rd segment of IP address is determined by dial switch, restart the device and the modification will take effect

Dial switch address

IP Address Type Static Address 2

Set device IP address

Subnet Mask 255.255 2550

Gateway address

s s ooy || S R
Shenzhen Beilai Technology Co. Ltd (v1.0.11)/ 20220217
Item Description Default
Modbus Device ID | Modbus device ID range is 1~247. 1
Modbus TCP port Modbus TCP protocol port number, which can 502

be customized.

DIP switch address | Displays the IP address set by the DIP switch.

Select from "Static Address", "Dynamic
Address(DHCP)".
The IP address of the device can be set by

IP address type

Set device IP

yourself, and it needs to be restarted to take --
address

effect after setting.
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Subnet mask Set IP subnet mask

Gateway address Set IP gateway address

5.1.7.4 1/0 Modules

After power on, the controller automatically recognizes all I/O modules connected to it
and creates an internal local process image based on the module type, data width and
the module's position in the node.

If /O modules are added, changed or removed, a new process image is created and
the process data addresses change. When adding an I/0O module, the process data of
all previous I/0O modules must be considered.

The controller can connect up to 32 I/O modules, including digital input and output,
analog input and output and special function modules.

BL200UA Siafus =  Sysiem = Setlings ~ 1O M le =~ Seral Module ~ OPC UA ~ Operation&Control ~ Logout
10 status
(8] Module Module Channel Modbus 24V Address- Soft 10 Channel Status
Slot Name Type Number Address State Version Status
1 M1081 DI 3 2000-2007 9001-Power On 5 Normal C“a”":' Statu
2 M2082 Do 8 1000-1007 9002-Power On 5 Norma Cha ””Se' Statu
3 M3041 Al 4 3000-2006 9003-Power On 5 Normal C“E‘””g' Stat
4 M4044 AO 4 4000-4006 9004-Power On 5 Normal Cm””:' Statu
5 M6021 com 2 0-0 9005-Power On 5 Norma Cha””g' Staty
Shenzhen Beilal Technology Co. Ltd {v1.0.11)/ 2022-02-17
Item Description
The order of IO modules in the slot, the first module card
O slot position close to the controller is 1, and the following ones are 2
34..
Module name [/O module model
Module type I/0 module function type
Channel .
Data width of 1/0 module
Number
Modbus o
Process map address of the I/O module inside the controller
Address
24V Address Power supply status on the field side of the IO module, digital, 1
State bit
Software ] ] ]
. I/O module internal firmware version
version

43 Shenzhen Beilai Technology Co., Ltd V1.1



T °
( BLIIOT EdgelO BL200 Series

MAKE II0T EASIER

|O status I/0O module and controller communication status

Click to view and set the parameters of different types of I/O
Channel status

modules

5.1.7.4.1 Digital Input Module

The digital input module can provide two types of data, one is the current input state
value, Boolean type; the other is the counter value, 32-bit numerical type, which
supports the clear function.

BL200UA Status ~ System ~ Seitings = 1O Module =  Serial Module = OPC UA - ol~ Logout

10 status
10 Slot:1,Module Type:DI,Module Name:M1081

Channels Modbus Address Value

1 2000 Open

2 2001 Open

3 2002 Open

4 2003 Open

5 2004 Open

6 2005 Open

7 2006 Open

8 2007 Open
DI Count

Channel Modbus Address Value Clear

1 5000 0 Clear

2 5002 0 Clear

3 5004 0 Clear

4 5006 0 Clear

5 5008 0 Clear

] 5010 0 Clear

7 5012 0 Clear

] 5014 0 Clear

Back to Overview Save & Apply | - | Save | Reset
Item Description
Channels Channel number of the digital input module
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Modbus Address Process map address of Boolean status data inside the
controller

Value Display the current input state, open: logic 0, close: logic 1

Item Description

Channels Channel number of the digital input module

Modbus Address Process map address of the count value inside the controller

Value Display the current input count value, 32-bit unsigned integer

Clear Can clear the current channel counter value

5.1.7.4.2 Digital Output Module

BL200UA Status =

Serial Module = OPC UA~  Operation&Confrol =  Logout

10 status

10 Slot:2,Module Type:DO,Module Name:M2082

Channels Modbus Address Value Power0On Status OpeniClose

1 1000 Open Open ~ Open/Close
2 1001 Open Open ~ Open/Close
3 1002 Open Open hd Open/Cloze
4 1003 Open Open ~ OpeniClose
5 1004 Open Open ~ Open/Close
6 1005 Open Open ~ Open/Close
T 1006 Open Open A Open/Close
a8 1007 Open Open hd Open/Cloze

Back to Cverview Save | Reset

Shenzhen Beilai Technology Co.,Ltd {v1.0.11) 7 2022-02-17

Item Description
Channels Channel number of the digital output module
Process map address of the digital output boolean data
Modbus Address o
inside the controller
Value Display the current output state, open: 0, close: 1

Power-on status

Set the state of DO after power-on, select from "open",
"close", "last"

Open/Close

Can control the current channel output state

45

Shenzhen Beilai Technology Co., Ltd V1.1




V>
{ BLIIOT EdgelO BL200 Series

MAKE lIOT €EASIER

5.1.7.4.3 Analog Input Module

The analog input (Al) type module supports setting parameters through the controller
web page, so that the data conversion is automatically realized inside the module,
and the actual engineering value corresponding to the sensor can be directly output.

BL200UA Stalus = 5 N~ /O Module ~  Serial Module ~ OPCUA~  Operafion&Control =  Logout
10 status
10 Slot:3,Module Type:Al,Module Name:M3041
Channels  Modbus Address Value Mode Offset{mA) Min Value Max Value Cal. Calibrate
Input{mA}
1 3000 0.000000 Current 4-20mA v Calibrate
2 3002 0.000000  Current4-20mA v Calibrate
3 3004 0.000000  Current4-20mA + Calibrate
4 3006 0.000000 Current 4-20mA v Calibrate
Back to Overview Save & Apply | - | Save || Reset

Shenzhen Beilal Technology Co. Ltd (v1.0.11)/ 2022-02-17

Item Description
Channels Channel number of the analog input module
Process map address of the analog input module inside the
Modbus Address
controller
Value Display the actual engineering value input by the current
channel, 32-bit single-precision floating-point type
Different models of analog input modules have different
Mode options, please refer to the specific analog input I/O module
manual for details.
Offset(mA) The offset can be used to adjust the acquisition and actual
error.
Min Value Sensor range minimum
Max Value Sensor range maximum
Calibrate Input(mA) | To calibrate the Al, enter the actual current of the Al.
Calibrate Click "Calibrate" to confirm the calibration Al.

There is a linear relationship between the electrical signal value of the analog input
module (usually a sensor) and the actual engineering value. Their formulas are as
follows (take 4-20mA as an example):
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Actual engineering value = (current value - 4) * ((maximum - minimum) / (20 - 4)) +
minimum

Take the 4-20mA type water level sensor to measure the depth of the water tower as
an example:

The known water level sensor range is 0-100m, the current data is 5.6mA, and the
depth of the water tower is calculated:

Into the formula:

(5.6-4)*((100-0)/(20-4))+0=10

The depth of the water tower is 10m

5.1.7.4.4 Analog Output Module

BL200UA Status = System =  Seftings -~ /O Module ~  Senal Module = OPC UA~  Operation&Control ~  Logout

10 status
10 Slot:4,Module Type:AO,Module Name:M4044

Channels Modbus Address Value Mode Offset{V) Min Value Max Value Set Value
1 4000 0.000000 Voltage 0-10V v
2 4002 0.000000 Voltage 0-10V v
3 4004 0.000000 Voltage 0-10V v
4 4006 0.000000 Voltage 0-10V v
Back to Overview | Save || Reset

Shenzhen Beilai Technelogy Co. Ltd (v1.0.11)/ 2022-02-17

Item Description
Channels Channel number of the analog output module
Process map address of the analog output module inside the
Modbus Address
controller
Value Display the actual engineering value output by the current
channel, 32-bit single-precision floating-point type
Different models of analog output modules have different
Mode options, please refer to the specific analog output I/O module
manual for details.
Offset Adjust the setting and the actual error
Min value Actual engineering value minimum value
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Max value Actual engineering value maximum value

Set value You can set the actual project value required for the output

5.1.7.5 Serial Port Module

Various sensors, meters and other devices that support Modbus RTU protocol can be
connected to the edge controller through the serial port module. It allows process
mapping between external sensor data and the controller via the local bus.

5.1.7.5.1 Serial Port Settings

BL200UA Status~ System - Seftings - /O Module ~  Serial Module ~ OPC UA - ation&Control =  Logout

Serial Settings
Serial Settings

10 Slot Module Type COM Type COM Name Baudrate Data bits Parity Stop bits Modbus Settings

5 MB021 RS485 COM1 9600 ~ 3 ~ Mone 1 ~ Modbus Settings

5 MB021 RS485 Com2 9600 ~ 8 ~ Mone W 1 v Modbus Settings
Save & Apply | ~ | Save | Reset

Shenzhen Beilai Technology Co. Ltd {v1.0 11}/ 2022-02-17

5.1.7.5.2 Modbus Settings

Modbus settings are used to add Modbus RTU devices to the serial communication
I/0 module.

BL200UA  siatus~ System - jule~ Serial Module = OPCUA~  Operation&Control ~  Logout

Modbus Master

Modbus Master
S Alias  Slave Slave Function Data Register Start Data Mapping Enable Query
Interface Address Code Type Address Number Address

This section confaing ho values yet

Shenzhen Beilai Technology Co. Ltd (v1.0.11)/ 2022-02-17
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Enter the custom data name in the input box and click Add

BL200UA  siatus~ System~ Seftings~ I e~ SeralModule~ OPCUA~- Operaion&Control =  Logout

Modbus Master
Modbus Master

Alias  Slave Slave Function Data Register Start Data Mapping Enable Query

B Interface Address Code Type Address Number Address

Thiz section contains no values yet

i}

Save & Apply | - éa-\-—:| Res

Shenzhen Beilai Technology Co.,Lid (v1.0.11) / 2022-02-17

The configuration box pops

Modbus Master -1

Alias
Slave Interface COM1 i
Slave Address
Functien Code 01-Digital Output hd
Register Start Address 0
Data Mumber
Mapping address alloc  Auto v

Polling period(s)

@ If not set, the default is 0.25

Response timeout(s)

@ If not set, the default is 0.55

Item Description

Alias Device nickname can be used to distinguish data
Slave Interface Select serial channel

Slave address Slave device address, range 1-247

Select according to the slave data type, including: "01",
"02", |l03"’ IIO4II

Function code

Register start )

Register start address of slave data
address
Data number Number of slave data

Mapping address Support distribution method:
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alloc auto

According to different data types, the system automatically
allocates down the starting address of the mapping, and the
addresses are continuous.

manual

Manual allocation allows mapping addresses to be
allocated across segments

Polling period (s) The interval between two adjacent polling commands

After sending the command to the slave, wait for the

Response timeout maximum time for the slave to return data. If the time
(s) exceeds this time, the slave will be considered to have no
response.

You can modify, delete, and view data of slave, or you can disable collection.

BL200UA Status - System - Settings ~ I e - Serial Module - OPC UA ~ Operation&Control - Logout

Modbus Master
Modbus Master

Alias Slave Slave Function Data Register Data Mapping Enable Query
Name Interface Address Code Type Start Number  Address
Address
Q
10000 u
frenaeey - e

1 4 COM 1 1 Bool (1] 1 10000 ? Edit Delete |
¥

Save&Apply| - | Save | Reset |

Shenzhen Beilai Technology Co. Lid {(v1.0.11)/ 2022-02-17

5.1.7.6 Operation and Control

5.1.7.6.1 Arithmetic Operation
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BL200Pro

Status + System~  Settings /0 Module =+ Serial Module +  OPC UA ~  Operation Control +  Cloud platform +  Logout

Arithmetic operation

Arithmetic operation

Arithmetic operation

50000-50014 addresses are used to save intermediate calculation results, which can be published through matt or read through MODBUS

Name Input1 Operation Input2 Operation Input3 Output Address Qutput Value

This section contains no values yet

Save & Apply

v Save | Reset

Shenzhen Beilai Technology Co.,Ltd (V1.1.9) / 2023-07-14

Arithmetic operation - 1

Input1 REG3000 b
Operation  + v
Input2 REG3000 b
Operation + ~
Input3 REG3000 ¥
Output Address REG4000 b

Publish [

Dismiss @

It supports "addition, subtraction, multiplication, and division" operations between Al,

AO, or RS485 slave numerical data, and can also perform operations with "addition,

subtraction, multiplication, and division" constants, and freely match 1 or 2 conditions
to combine the output results. If a 16-bit register address is used as the output result,
the output with a decimal is an integer.

5.1.7.6.2 Logical Operation
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BL200Pro

Status ~ - i/ odule ial Module - OPC UA ~

on | Logical operation | Condition operatic

Logical operation
Bool Logic

Name Input1 Condition Relationship Input2 Condition Qutput Address

This section contains no values yet

Numberical Logic

Name Inputl Condition Threshold Relationship Input2 Condition Threshold Output Address

This section contains no values yet

Combinational logic

Name Input1 Condition Relationship Input2 Condition Qutput Address

This section contains no values yet

Shenzhen Beilai Technology Co..Ltd (V1.1.9) / 2023-07-14

Bool logic configuration

52 Shenzhen Beilai Technology Co., Ltd
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Logical operation - 1

Inputt

Condition

Relationship

Input2

Condition

QOutput Type

Output Address

Bool Value

Qutput Delay{ms)

Set Default

REG1000

Open

Logic And

REG1000

Open

Bool Type

— Please choose —

Open

O

Di Smiss m

Numerical Logic Configuration

Logical operation - 1

Input1

Condition

Threshold

Relationship

Input2

Condition

Threshold

Output Type

Qutput Address

Bool Value

Qutput Delay(ms)

Set Default

REG3000

Greater Than(>)

Logic And

REG3000

Greater Than(>)

Bool Type

— Please choose —

Open

Combinational logic configuration

53
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Logical operation - 3

Input1 1 ~

Condition | Is true A

Relationship | Logic And i

Input2 2 ~

Condition | Is true ¥

Qutput Type Bool Type hd
Output Address -- Please choose —

Bool Value | Open i

Output Delay(ms)

Set Default [
Dismiss E

Users can freely set various combination linkages between 1/O (digital input and

output, analog input and output) or serial port modules (Modbus slave data) according
to needs. Whether the built logic is triggered can be judged according to the logic
value item of the web page, "0" means not triggered, and "1" means triggered. Logical
value items cannot be updated automatically, and the web page must be manually
refreshed.

Example:

Logic 1 (And), input condition A and input condition B meet the trigger condition at the
same time, output result Y.

Logic 2 (Or), any one of input condition C or input condition D satisfies the trigger
condition, and the output resultis Y.

Logic 3: Logic 1 + Logic 2 can be combined to form a logic 3 or more combinations.
5.1.7.6.3 Example

<~ Take a simple packing system as an example

Requirements:

(1) After pressing the start button, the conveyor belt B starts to run first, and drags the
empty box forward to the designated position. After reaching the designated position,
SQ2 sends a signal to stop the conveyor belt B from running.

(2) After the conveyor belt B stops, the conveyor belt A starts to run, and the products
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fall into the boxes one by one. The SQ1 sensor detects the products and detects that

the products fall into the box. Conveyor belt A stops running, conveyor belt B starts

running, and it goes on and on, until the stop button is pressed, and conveyor belts A

and B stop at the same time.

To realize such a function in S7-200SMART, the peripheral wiring needs to use DI and
DQ as follows:

Input Output
10.0 Automatic control button Q0.1 Conveyor A output
10.1 Stop button Q0.2 Conveyor B output
10.2 B conveyor belt moving
10.3 A conveyor belt moving
10.4 SQ2 input
10.5 SQ1 input

Using BL200 calculation and control simulation to achieve such requirements, the DI

and DO required for wiring are as follows:

Input Output

DI1 A conveyor belt moving DO1 Conveyor A output
DI2 B conveyor belt moving DO2 Conveyor B output
DI3 Stop button
Di4 Automatic control button
DI5 Detect empty box sensor,

SQ2 input
Di6 Detect product SQ1 input

5.1.7.6.3.1 Bool Logic Configuration Instructions
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BL200Pro

Status ~  System ~ s~ /O Module ~ 2 OPC UA ~  Operation Control

Logical operation

Logical operation

Bool Logic
Input1 Condition  Relationship Input2 Condition Output Address Qutput Logic
Name
Value Value
Achuansongdai REG2000 close None none none REG1000 close 0 | Delete |
Bchuansongdai REG2001  close None none none REG1001 close 0 | Delete |
tingzl REG2002  close None none  none REG1000 REG1001.. Open 0 | Delete |
zidongB REG2003  close None none none REG1001 close 0 | Delete |
kongzixiang REG2004 close None none none REG1000 close 0 | Delete |
Btingzi REG2004  close None none none REG1001 Open 0 | Delete |
changping REG2005 close None none none REG1001 close 0 | Delete |
Atingzi REG2005 close None none none REG1000 QOpen 0 | Delete |
| Add |

Logical operation - Achuansongdai
Input1 REG2000 ¥
Condition Close bl
Relationship None ¥
Output Type Bool Type A4
Output Address | REG1000 %
-- Please choose — z
Bool Value | Close v
Cutput Delay(ms)
Set Default [
Dismiss m

Steps:
(1) Enter Achuansongdai, click Add, and the configuration box will pop up.
(2) Enter 1: Select DI1 register REG2000.

(3) Condition: Select Close.
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(4) Relationship: Select "None", because DI1 directly controls the operation of A
conveyor belt, so select "None" because there are no other conditions.

(5) Output type: Select Bool type, because DO1 control is Bool.

(6) Output address: REG1000, DI1 only controls one DO1, so only select the DO1
register address, if DI controls multiple registers, you can select multiple registers. As
in the third logic "tingzi", press the stop button, both conveyor belts A and B stop.

(7) Bool value: Off, DI1 controls DO1 to close, so choose to close.

(8) Output delay (milliseconds): Since it is a timely response and no delay is required,
leave it blank.

(9) Set default: When the selection logic is not established, whether DO1 restores the
default state, select according to the requirements.

(10) Click "Save".
(11) Follow the same steps to build other logic.

(12) Click "Save and Apply" to write into the BL200 coupler.

5.1.7.6.3.2 Numerical Logic Configuration Example

The Al1 register REG3000 is connected to the temperature sensor to monitor the
temperature of the motor. When the collected temperature is greater than 50, the fan
is turned on, and the fan is controlled by the DO3 register REG1002.

Numberical Logic

Input1 Condition Threshold Relationship Input2 Condition Threshold Output Output  Logic

Name Address  Value Value

wendu  REG3000 ﬁ]‘z?er 50 None none none none REG1002 close 0 m| Delete
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Logical operation - wendu

Input1

Condition

Threshold

Relationship

Output Type

Output Address

Bool Value

Output Delay(ms)

Set Default

REG3000

Greater Than(=)

50

Mone

Bool Type

REG1002

-- Please choose —-

Close

Dig m i = E

Similarly, numerical logic and Bool logic have the same logic principle. Numerical logic

only judges that the condition is "greater than", "less than" or "equal to" a certain value

as a linkage condition.

5.1.7.6.3.3 Combinational Logic Description

The conveyor belt is not running, the temperature of the motor exceeds 50 degrees,

the fan is turned on, and the alarm DO4 register REG1003 is triggered.

Combinational logic

Name  Inputi Condition

bj zidongB  Is false

Relationship Input2

Logic And wendu

| Add

58

Output Address Qutput Value Logic Value

close 0 Edit [ Delete ‘
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Logical operation - bj

Input1 zidongB b
Condition Is false g
Relationship  Logic And b
Input2  wendu b
Condition Is trus g
Output Type Bool Type hg

Output Address ~ REG1003

— Please choose —
Bool Value Close v
Output Delay(ms)

SetDefault [
Dismiss ﬁ

Steps:

(1) In the Combinational Logic item, input the name "bj", click Add, and the
configuration box will pop up.

(2) Input 1: Select the logic name "zidongB" built in Bool logic before, you can choose
Bool logic or numerical logic according to your demand.

(3) Condition: Select "Is false", according to your demand, whether the logic selected
by input 1 is triggered or not as a condition.

(4) Relationship: Select "Logic And" to choose, according to your demand, the logical
relationship between condition 1 and condition 2, you can also select "no" condition 2.
(5) Input 2: Select the logic name "wendu", choose Bool logic or numerical logic
according to your demand.

(6) Condition: Select "Is true", according to your demand, whether the logic selected
by input 2 is triggered or not as a condition.

(7) Output Type: Select "Bool Type", select Bool or numeric data according to "Output
Address".

(8) Output address: Select the register address to be operated. DO4 register
REG1003.

(9) Bool value: Close, DO4 closed to control the alarm

(10) Output delay (milliseconds): It is a timely response, there is no need for a delay,
so do not fill in.

(11) Set default: Choose whether to restore the default state of DO4 when the logic is
not valid, according to your demand.
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(12) Click "Save".
(13) Click "Save and Apply" to write into BL200 coupler.

5.1.7.6.3.4 Arithmetic Operation Configurations

The sensor collects the quantity produced in a day and stores it in register REG40002,
and through the arithmetic function it calculates the quantity produced in each hour of
an 8-hour day and stores it in register REG40004, and the data in register REG40004
can be sent to your platform or server through MQTT, OPC UA or Modbus.

BL200Pro

Status - ~  Settings - dule - Module ~ OPCUA~  Operation Control = Cloud platform = Logout

Arithmetic operation

Arithmetic operation

Arithmetic operation

50000-50014 addresses are used to save intermediate calculation results, which can be published through mgtt or read through MODBUS

Name Input1 Operation Input2 Operation Input3 Output Address Qutput Value

shengchanxiaolv  REG4002 | g + none  REG4004 0 m| Delete |

Save & Apply

: Save H Reset

Shenzhen Beilai Technology Co.,Ltd (V1.1.9) / 2023-07-14

Arithmetic operation - shengchanxiaolv

Input1 REG4002 bt
Operation | v
Inputz  Constant b
Input2 8
Operation  + -
Inputy  MNone b
Qutput Address REG4004 W
Publish [

Dismiss ﬁ

Steps
(1) Enter the name "shengchanxiaolv", click Add, and a configuration box will pop up.
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(2) Input 1: Select the yield register REG40002.

(3) Operation: Select "/", you can select "add, subtract, multiply and divide" here
according to your demand.

(4) Input 2: Select Constant, you can select other register address according to your
demand.

(5) Input 2: Fill in the constant because constant is selected, when select a register,
there is no such item.

(6) Operation: According to whether there is also a condition 3 selection, if not, then it
doesn't matter.

(7) Input 3: Select "none", because there is no need for this condition option, you can
also choose registers, constants, none.

(8) Output Address: Select the register address to store the result of the operation.
(9) Click "Save".

(10) Click "Save and Apply" to write into the BL200 coupler.

5.2 BL205 OPC UA EdgelO Controller

5.2.1 BL205 Overview

The BL205 controller supports the OPC UA Server function and provides data as a
server. Conforms to the IEC 62541 industrial automation unified architecture
communication standard, and the data can be transmitted by encryption (X.509
certificate) and identity verification. The security policy supports basic128rsa15,
basic256, basic256sha256, aes128sha256rsaoaep, can choose signature or
signature and encryption. Supports the custom information model, and can fill in up to
5 reference models.

5.2.2 Technical Parameters

Name Parameters Description

Input voltage(system) 24 VDC

Input current(system) MAX 500 mA@24VDC
Power Efficiency 84%

System
Internal bus voltage 5VDC

power

Controller consumption
MAX 300mA@5VDC
current

I/O consumption current | MAX 1700mA@5VDC
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Isolation protection 500 V system/supply
Input voltage (field) 24 VDC
Field power Power supply current
across coi?a);ts (MAX) 10ADC
Number 2 X RJ45
Transmission medium Twisted Pair STP 100 Q Cat 5
Ethermet MAX cable length 100m
Baud rate 10/100 Mbit/s
Isolation protection ESD contact 8KV, Surge
4KV(10/1000us)
Operating system Linux
CPU 300MHz
System RAM 64MB
Flash 128MB
Number of 1/0 modules MAX 32
Protocols OPC UA, HTTP, DHCP , DNS
Method CAGE CLAMP
Wiring Wire diameter 0.08 mm? -~ 2.5mm? AWG 28 - 14
Strip length 8mm-~ 9mm/0.33in
Working temperature 0~ 55°C
Storage temperature -40- 70°C
Environment | Relative humidity 5 95% no condensation
Working altitude 0~ 2000 m
Protection P20
Width 48mm
Dimension Length 100mm
Height 69mm
Color Light gray
Material Shell material Polycarbonate, Nylon 6.6
Fire load 1.239 MJ
Weight 180 g
Installation Method DIN-35 rial
EN 55022: 2006/A1: 2007 (CE &RE)
Class B
Certificates EMC IEC 61000-4-2 (ESD) Level 4
IEC 61000-4-3 (RS) Level 4
IEC 61000-4-4 (EFT) Level 4
62 V1.1

Shenzhen Beilai Technology Co., Ltd




V-

(BLIIOT

MAKE II0T EASIER

EdgelO BL200 Series

IEC 61000-4-5 (Surge)Level 3

IEC 61000-4-6 (CS)Level 4

IEC 61000-4-8 (M/S) Level 4

5.2.3 Hardware Interface

5.2.3.1 LED Indicators

@ R
O svs
O RUN
. ERR
O 10 RUN
. 10 ERR
LED Description Color | Status Meaning
ON Power connection
PWR Power indicator Red successful
OFF No power
o ON System is abnormal
SYS System indicator Green - :
OFF System is running normally
L Flashing | System is running normally
RUN Running indicator Green -
OFF System is abnormal
ON Northbound protocol
ERR Error indicator Red connection error
OFF No errors
. . I/O module is working
I/0 Running Flashing
/ORUN | Green normally
indicator .
OFF Module not inserted
ON I/O module communication
I/O ERR | I/O Error indicator Red error
OFF No errors

63

Shenzhen Beilai Technology Co., Ltd V1.1




Ve N
C BLIIOT EdgelO BL200 Series
MAKE TIOT EASIER
S| O|F
e
| (]
LED | Description Color | Status | Meaning
System 24V power ON Power is OK
S L Green
indicator OFF No power
) o ON Power is OK
F Field 24V power indicator | Green
OFF No power

5.2.3.2 Ethernet Port

It is connected to the Ethernet-based fieldbus through the ETH2, and the EHT1 is
used to connect other nodes that need to be connected to the Ethernet.

ETH1

i ETH2

5.2.3.3 IP Address Selection Switch

The 8-bit DIP switch is used to set the IP address. The encoding of DIP switches is
done bit by bit, starting from DIP switch 1 with the least significant bit (2°) to DIP
switch 8 with the most significant bit (27), corresponding to decimal values: 0-255.

IP ADDR

When the value of the DIP switch is 1111 1111 (decimal 255), the IP address is set

according to the web page. The web page setting can specify the IP or set the
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automatic acquisition. When the web page is not set, the IP address is: 192.168.1.10
When the value of the DIP switch is 0000 0000 — 1111 1110 (decimal 0-254),
determine the 3rd byte of the IP address, and the 1st, 2nd and 4th bytes are fixed
bytes, namely 192.168.xxx.253

5.2.4 OPC UA Data Point Node Id
The Node Id of OPC UA defaults to NS=1; S=Modbus mapping address of the 1/O

data point (for example, the first DO module of the first DO module: NS=1; S=1000),
custom OPC UA model Node Id can be customized.

5.2.5 Controller Connection

Refer to chapter 5.1.5

5.2.6 Web Page Configuration

Login web page configuration interface refer to chapter 5.1.6. The BL205 controller
adds the OPC UA protocol on the basis of the BL200 coupler, so we only introduce the
OPC UA configuration interface here, and the functions of other interfaces refer to
chapter 5.1.7.
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BL200UA

Status =

Operation&Control =

Logout

OPC UA settings

OPC UA settings
OPC UA Name

Port 4840
Security Policy Aes1285ha256Rsalaep W
Message Security Mode | Sign&Encrypt v
Certificate Select file...
Private key Select file...
Allow Anonymous [0
Usermname
Password *
Data select | Information Model N
Model File{_xml) Select file...
Dependent model files None b
saves ooy IR
Shenzhen Beilai Technology Co. Ltd (v1.0.11) / 2022-02-17
Item Description Default
OPC UA name OPC UA server name
Port OPC UA server port number 4840
None
basic128rsa15
basic256
Security policy ) None
basic256sha256
aes128sha256rsaoaep
All security policies
Message security Sign
mode Sign and encrypt
- OPC UA certificate, click the uploaded
Certificate
certificate to load the configuration page.
OPC UA private key, click on the uploaded
Private key certificate to load it into the configuration
page.
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Whether to enable user name and password
Allow anonymous

login
Username Fill in the username
Password Fill in password
All data
Data select Select data point All data

Information model

You can select the data points you want to
Select data point read. "Data selection" option to select "select
data point" to have this option

Upload the information model (.xml) file,
Model file (.xml) select "Information Model" in the "Data
Selection" item to have this option

Dependent model | Select the number of information models to
files reference, up to 5 can be selected.

Dependent Models | Upload the information model (.xml) file to be
1-5 referenced

Note: For a customized information model, the data point description item must be in
the format of REG + Modbus address during modeling. For example, DO1 point
description item fills in REG1000, and other items are customized.

5.3 BL206 MQTT EdgelO Controller

5.3.1 BL206 Overview

The BL206 controller supports MQTT protocol, and data can be uploaded to Alibaba
Cloud, Huawei Cloud, AWS Cloud, Thingsboard, Ignition, and other platforms.

5.3.2 Technical Parameters

Name Parameters Description

Input voltage(system) 24 VDC

Input current(system) MAX 500 mA@24VDC
System Power Efficiency 84%
power Internal bus voltage 5VDC

Controller consumption

MAX 300mA@5VDC
current
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I/0 consumption current

MAX 1700mA@5VDC

Isolation protection 500 V system/supply
Input voltage (field) 24 VDC

Field power | Power supply current

P PPy 10 ADC

across contacts (MAX)
Number 2 X RJ45
Transmission medium Twisted Pair STP 100 Q Cat 5
MAX cable length 100m

Ethernet
Baud rate 10/100 Mbit/s

] ) ESD contact 8KV, Surge
Isolation protection
4KV(10/1000us)

Operating system Linux
CPU 300MHz
RAM 64MB

System
Flash 128MB
Number of I/O modules MAX 32
Protocols MQTT, HTTP,, DHCP, DNS
Method CAGE CLAMP

Wiring Wire diameter 0.08 mm? - 2.5 mm?, AWG 28 - 14
Strip length 8mm -~ 9mm/0.33in
Working temperature 0~-55°C
Storage temperature 40 -~ 70 ° C

Environment

Relative humidity

5 - 95% no condensation

Working altitude

0 ~ 2000 m

Protection P20
Width 48mm
Dimension Length 100mm
Height 69mm
Color Light gray
. Shell material Polycarbonate, Nylon 6.6
Material
Fire load 1.239 MJ
Weight 180 g
Installation Method DIN-35 rail
EN 55022: 2006/A1: 2007 (CE &RE)
Class B
Certificated EMC
IEC 61000-4-2 (ESD) Level 4
IEC 61000-4-3 (RS) Level 4
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IEC 61000-4-4 (EFT) Level 4

IEC 61000-4-5 (Surge)Level 3

IEC 61000-4-6 (CS)Level 4

IEC 61000-4-8 (M/S) Level 4

5.3.3 Hardware Interface

5.3.3.1 LED Indicators

@ R
O svs
O RUN
. ERR
O 10 RUN
. 10 ERR
LED Description Color | Status Meaning
ON Power connection
PWR Power indicator Red successful
OFF No power
o ON System is abnormal
SYS System indicator Green - :
OFF System is running normally
o Flashing | System is running normally
RUN Running indicator Green -
OFF System is abnormal
ON Northbound protocol
ERR Error indicator Red connection error
OFF No errors
. ] I/O module is working
I/0 Running Flashing
/ORUN | Green normally
indicator -
OFF Module not inserted
ON I/O module communication
I/O ERR | I/O Error indicator Red error
OFF No errors
69
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LED | Description Color | Status | Meaning
System 24V power ON Power is OK
S L Green
indicator OFF No power
) o ON Power is OK
F Field 24V power indicator | Green
OFF No power

5.3.3.2 Ethernet Port

It is connected to the Ethernet-based fieldbus through the ETH2, and the EHT1 is
used to connect other nodes that need to be connected to the Ethernet.

ETH1

i ETH2

5.3.3.3 IP Address Selection Switch

The 8-bit DIP switch is used to set the IP address. The encoding of DIP switches is
done bit by bit, starting from DIP switch 1 with the least significant bit (2°) to DIP
switch 8 with the most significant bit (27), corresponding to decimal values: 0-255.

IP ADDR

When the value of the DIP switch is 1111 1111 (decimal 255), the IP address is set

according to the web page. The web page setting can specify the IP or set the
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automatic acquisition. When the web page is not set, the IP address is: 192.168.1.10
When the value of the DIP switch is 0000 0000 — 1111 1110 (decimal 0-254),
determine the 3rd byte of the IP address, and the 1st, 2nd and 4th bytes are fixed
bytes, namely 192.168.xxx.253

5.3.4 MQTT Identifiers

The MQTT identifier is REG+Modbus mapping address (such as the first DO module
first DO: REG1000)

5.3.5 Controller Connection

The BL206 controller is based on the BL200 coupler and adds the function of the
cloud platform, mainly the MQTT protocol. Connection steps refers to chapter 5.1.5.

5.3.6 Web Page Configuration
Login web page configuration interface refer to chapter 5.1.6. The BL206 controller

adds the cloud platform function on the basis of the BL200 coupler. For the functions
of other interfaces, refer to chapter 5.1.7.

5.3.6.1 Cloud Connection Settings

BL200Pro

Status ~ System ~  Settings~ /O Module ~  Serial Module~ OPCUA~  Operation Control ~  Cloud platform =~ Logout

Cloud connection settings
Cloud connection settings

Cloud Name Host IP or Domain Port Publish Period(s) Connect State Enable

This section contains no values yet

oo [N

Shenzhen Beilai Technology Co . Ltd (V1.1.9)/ 2023-07-14
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Cloud connection settings

Cloud platform

MQTT Client ID

Publish Period(s)

Data Retransmission Enable

Publish Module Status

Cloud connection settings

Cloud piatform

Cloud Name

Host IP or Demain

Port

MQTT Client ID

User Name

Password

Encryption

Publish data format

Publish Topic

Subscribe Topic

Publish Period{s)

Publisher QOS

Data Retransmission Enable

Publish Module Status

Data packing

Number of data

Publish only changed data

 Beilai lloT V2 v
O
O
Custom Cloud ~
Mo encryption v
Default data format hd
0-At most once ~
O
O

@ Send multiple data in one message

20

O

Dismiss Save

Cloud Connection Settings

Iltem Description
Enable Check to enable
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Cloud Name

BLIloT V2.0, BLIIoT V3.0

Host Domain and Port

2.0 Modbus RTU: modbus.dtuip.com,
Port 6651;

2. 0 Modbus TCP: mbtcp.dtuip.com,
Port 6655;

2.0 MQTT: mqtt.dtuip.com,

Port 1883

3.0 Modbus RTU: modbusrtu.kpiiot.com

Port 4000

Link Protocol

Modbus RTU, Modbus TCP, MQTT

Modbus Device
ID

Default 1, Modbus device ID is set in the
serial port settings

Contact sales if you need to connect

Register packet
BLIloT cloud
Heartbeat Heartbeat packet to maintain
packet connection
Modbus Protocol
Heartbeat )
Parameters The server responds with a heartbeat
response
packet
packet
Heartbeat )
, Heartbeat packet sending cycle
period(s)
Host Silence Silent time for the server to send no
time(s) data, timeout will be reconnected
The client identifier used in the MQTT
) connection message. If you want to use
MQTT Client ID
BLIloT MQTT, you need to contact the
sales to get client ID.
MQTT Protocol : :
Publish period o o
Parameters (s) MQTT data timing publishing interval
s
Data
Retransmission | Check to enable data retransmission
Enable
Cloud name User defined (optional)
Custom Cloud
Host IP or

Parameters

domain name

User defined
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Port User defined

Link protocol Modbus RTU, Modbus TCP, MQTT
Modbusdevice Default 1, device Modbus device ID is
ID set in the serial port settings

Register packet | User defined

Heartbeat packet, heartbeat response packet, heartbeat
cycle, host silent time (as

defined above)

5.3.6.2 Ali Cloud

BL200Pro

Serial Module ~ O JA= O Control =  Cloud platform ~  Logout

Ali cloud settings

Ali cloud settings

Enable [

Authentication method | Device Serect v
Product Key(Productkey)
Device Name({DeviceMName)
Device Serect{DeviceSerect)
Region ID East China 2
Publish Periodis)
Publish only changeddata [

Data packing
2 Send muliple data in one meszage

Number of data 20

Connect State Mot connected

(o oo [ R

Shenzhen Beilai Technology Co. Ltd (V1.1.9) / 2023-07-14

Ali Cloud Connection
ltem Description
Enable Check to enable
Authentication "Device Secret" and "X.509"
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Method

Product Key ProductKey on Ali Cloud

Device Name

DeviceName on Ali Cloud

Device Serect

DeviceSecret on Ali Cloud

Region ID

Ali cloud region

Publish Period(s)

More than 60s

Certification Authority (root
certificate)

Select File Upload

Device Certificate

Select File Upload

Device Private Key

Select File Upload

Publish only changed data

Check to enable this function

5.3.6.3 AWS
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BL200Pro

Status ~  System ~

Settings ~ 12 Module ~

Serial Module ~ OPC UA ~ Cperation Control ~

Aws cloud settings

Aws cloud settings

Enable

Host(EndPoint)
Client ID
Thing Mame

Certificate authority

Device cedificate

Drevice private key

Publish Topic
Publish Period({z)

Publizh only changed data

Shadow Data select

Data packing

Mumber of data

Connect State

O

Select file...

I /etc/mgtt/awsiroot crt

Select file...

@ fetc/mgtt/awsfocal crt

Select file...

I (elc/mgit/aws/private key

Mone v

) Send multiple data in one messags

20

Mot connected

Shenzhen Beilai Technology Co. Lid (V1.1.9) 7 2023-07-14

Cloud platform -

Save & Apply

Logout

tn

o

| Reset

AWS Connection

Item Description
Enable Check to enable
Host(EndPoint) Set the endpoint
The client identifier used in the MQTT
connection message, the server uses
Client ID the client identifier to identify the client,

and each client connected to the server
has a unique client identifier.

Thing Name

Set thing name
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The subject name used by MQTT to
publish messages. The subject name is
used to identify which information
Publish Topic channel the payload data should be
published to. The subject name in the
published message cannot contain
wildcards.

Publish Period(s) More than 60s

Certification Authority (root

Select File Upload

certificate)

Device Certificate Select File Upload

Device Private Key Select File Upload

Publish only changed data Check to enable this function

5.3.6.4 HUAWEI Cloud

BL200Pro

Status ~ System~ Settings ~ /O Module ~  Serial Module ~ OPC UA~  Operation Contrel ~  Cloud platform ~  Logout

Huawei cloud settings

Huawei cloud settings

Enable [
Authentication method Device Serect gt
Device ID 509 certificate
Secret key
Service 1D
Region ID CN North-Beijngd b 4

Publish Period(s)

Publish only changed data [

Data packing

@ Send multiple data in one message
Numberof data 20

Connect State  Not connected

Save & Apply | Save || Reset ‘
Shenzhen Beilai Technology Co. Ltd (V1.1.9) / 2023-07-14
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HUAWEI Cloud Connection
Item Description
Enable Check to enable
Authentication )
"Device Secret" and "X.509"

Method
Device ID Huawei Cloud Device ID
Service ID Products need to create services to report data
Region ID Device region

Publish Period(s)

More than 60s

Secret key

Password entered when creating the device certificate,

you can refer to the HUAWEI CLOUD help document to

create a test certificate

Certification
authority (root
certificate)

Root certificate provided by Huawei cloud

Device certificate

Device certificate deviceCert.pem, upload to /etc/conf
directory and select the file

Device key

Device key/deviceCert.key, upload to/etc/conf directory
and select the file

Only publish
changed data

Check to enable this function

5.3.6.5 ThingsBoard
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BL200Pro

Status ~ System~ Settings~ /O Module ~  Serial Module ~  OPC UA~  Operation Control = Cloud platform ~  Logout

Thingsboard Cloud settings
Cloud connection settings

Enable setting [

Thingsboard platform Thingsboard Cloud M
Thingsboard Cloud |
MQTT Client ID Other Thingshoard Server
User Name
Password

Publish Peried(s)
Data Retransmission Enable ]

Data packing

@ Send multiple data in cne message

Number of data 20

Publish only changed data []

Connect State Vot connected

Shenzhen Beilai Technology Co..Ltd (V1.1.5)/ 2023-07-14

Thingsboard Connection

Item Description
Enable Check to enable
Client ID The client identifier used in the MQTT

connection message, the server uses
the client identifier to identify the client,
and each client connected to the server
has a unique client identifier.

User Name The username used for MQTT
connection messages, which the server
can use for authentication and
authorization.

Password The password used for MQTT
connection messages, which the server
can use for authentication and
authorization.

Publish Period(s) More than 60s
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Data Retransmission Enable

Check to enable data retransmission

Only publish
changed data

Check to enable this function

5.4 BL206Pro EdgelO Controller

5.4.1 BL206Pro Overview

BL206Pro includes the functions of BL200, BL205, and BL206

5.4.2 Technical Parameters

Name Parameter Description
Input voltage(system) 24 VDC
Input current(system) MAX 500 mA@24VDC
Power Efficiency 84%

Systen power | Internal bus voltage 5VDC
Coupler consumption current | MAX 300mA@5VDC
I/0O consumption current MAX 1700mA@5VDC
Isolation protection 500 V system/supply
Input voltage (field) 24 VDC

Field power Power supply current across

P PPY 10 ADC

contacts (MAX)
Number 2 X RJ45
Transmission medium Twisted Pair STP 100 Q Cat 5
MAX cable length 100m

Ethernet
Baud rate 10/100 Mbit/s

) ) ESD contact: 8KV, Surge:
Isolation protection
4KV(10/1000us)

Operating system Linux
CPU 300MHz
RAM 64MB

System
Flash 128MB
I/0 Modules MAX 32
Process mapping (Modbus) ® Bool: 4096
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data points via serial port ® 16 Bit: 2048
module ® 32Bit: 1024
Modbus TCP, MQTT, OPC UA,
Protocol
HTTP, DHCP, DNS
Maximum number of
] 15 Modbus TCP
connections
Method CAGE CLAMP
Wiring o 0.08 mm? -~ 2.5 mm?, AWG 28 -
Wire diameter
method 14

Stripping length

8mm - 9mm/0.33in

Working temperature 0-55°C
Storage temperature 40 -~ 70 ° C
Environment | Relative humidity 5 -+ 95% no condensation
Working altitude 0 -~ 2000 m
Protection type IP20
Width 48mm
Dimension Length 100mm
Height 69mm
Color Light gray
) Shell material Polycarbonate, Nylon 6.6
Material
Fire load 1.239 MJ
Weight 180g
Installation Method DIN-35 rail
EN 55022: 2006/A1: 2007 (CE
&RE) Class B
IEC 61000-4-2 (ESD) Level 4
N IEC 61000-4-3 (RS) Level 4
Certificates EMC

IEC 61000-4-4 (EFT) Level 4

IEC 61000-4-5 (Surge)Level 3

IEC 61000-4-6 (CS)Level 4

IEC 61000-4-8 (M/S) Level 4
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5.4.3 Hardware Interface

5.4.3.1 LED Indicators

@ R
O SYS
O RUN
. ERR
O 10 RUN
@ oerr
LED Description Color | Status Meaning
ON Power connection
PWR Power indicator Red successful
OFF No power
o ON System is abnormal
SYS System indicator Green - :
OFF System is running normally
L Flashing | System is running normally
RUN Running indicator Green -
OFF System is abnormal
ON Northbound protocol
ERR Error indicator Red connection error
OFF No errors
_ . I/O module is working
I/0 Running Flashing
/ORUN | Green normally
indicator
OFF Module not inserted
ON I/O module communication
I/O ERR | I/O Error indicator Red error
OFF No errors
SO O |F
Elg=
| (]
=3
LED | Description Color | Status | Meaning
S System 24V power Green | ON Power is OK
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indicator OFF No power
ON Power is OK

F Field 24V power indicator | Green
OFF No power

5.4.3.2 Ethernet Port

It is connected to the Ethernet-based fieldbus through the ETH2, and the EHT1 is
used to connect other nodes that need to be connected to the Ethernet.

ETH1

* ETH2

5.4.3.3 IP Address Selection Switch

The 8-bit DIP switch is used to set the IP address. The encoding of DIP switches is
done bit by bit, starting from DIP switch 1 with the least significant bit (2°) to DIP
switch 8 with the most significant bit (27), corresponding to decimal values: 0-255.

IP ADDR

When the value of the DIP switch is 1111 1111 (decimal 255), the IP address is set
according to the web page. The web page setting can specify the IP or set the
automatic acquisition. When the web page is not set, the IP address is: 192.168.1.10
When the value of the DIP switch is 0000 0000 — 1111 1110 (decimal 0-254),
determine the 3rd byte of the IP address, and the 1st, 2nd and 4th bytes are fixed
bytes, namely 192.168.xxx.253
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5.4.4 Process Data Definition
The BL206Pro includes the functions of BL200, BL205, and BL206, so the Modbus

mapping address, OPC UA data point Node Id, and MQTT identifier are all applicable
to BL206Pro.

5.4.5 Controller Connection

Refer to chapter 5.1.5

5.4.6 Web Page Configuration

Login web page configuration interface refer to chapter 5.1.6, BL206Pro coupler
includes the functions of BL200, BL205, and BL206, so for the function description of
the configuration page, refer to the description chapter of the web page configuration
page of BL200, BL205, and BL206.

5.5 BL201 Profinet Coupler

5.5.1 BL201 Coupler Overview

BL201 coupler supports standard Profinet I/O Device communication. Support RT
real-time communication, the minimum period of RT real-time communication is 1ms.
The coupler supports a maximum input of 1440 bytes, a maximum output of 1440
bytes, and supports 32 extended /O modules.

5.5.2 Technical Parameters

Name Parameter Description
Input voltage(system) 24 VDC
Input current(system) MAX 500 mA@24VDC
Power Efficiency 84%

Systen power | Internal bus voltage 5VDC
Coupler consumption current | MAX 300mA@5VDC
I/O consumption current MAX 1700mA@5VDC
Isolation protection 500 V system/supply
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Input voltage (field) 24 VDC
Field power Power supply current across
P PPy 10 ADC
contacts (MAX)
Number 2 X RJ45
Transmission medium Twisted Pair STP 100 Q Cat 5
MAX cable length 100m
Ethernet
Baud rate 10/100 Mbit/s
) ) ESD contact: 8KV, Surge:
Isolation protection
4KV(10/1000us)
Operating system Linux
CPU 300MHz
RAM 64MB
Flash 128MB
System I/0O Modules MAX 32
Protocol Profinet
Input up to 1440 bytes, output up
Process data area
to 1440 bytes
RT Support, minimum cycle 1ms
Method CAGE CLAMP
Wiring o 0.08 mm? ~ 2.5 mm?, AWG 28 -
Wire diameter
method 14

Stripping length

8mm - 9mm/0.33in

Working temperature 0-55°C
Storage temperature 40 -~ 70 ° C
Environment | Relative humidity 5 -+ 95% no condensation
Working altitude 0 - 2000 m
Protection type P20
Width 48mm
Dimension Length 100mm
Height 69mm
Color Light gray
_ Shell material Polycarbonate, Nylon 6.6
Material
Fire load 1.239 MJ
Weight 180g
Installation Method DIN-35 rail
Certificates EMC EN 55022: 2006/A1: 2007 (CE

&RE) Class B
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IEC 61000-4-2 (ESD) Level 4

IEC 61000-4-3 (RS) Level 4

IEC 61000-4-4 (EFT) Level 4

IEC 61000-4-5 (Surge)Level 3

IEC 61000-4-6 (CS)Level 4

IEC 61000-4-8 (M/S) Level 4

5.5.3 Hardware Interface

5.5.3.1 LED Indicators

@ R
O SYS
O RUN
. ERR
O 10 RUN
@ oerr
LED Description Color | Status Meaning
ON Power connection
PWR Power indicator Red successful
OFF No power
o ON System is abnormal
SYS System indicator Green - :
OFF System is running normally
o Flashing | System is running normally
RUN Running indicator Green -
OFF System is abnormal
ON Profinet protocol
ERR Error indicator Red connection error
OFF No errors
_ ) I/O module is working
I/0 Running Flashing
/ORUN | Green normally
indicator .
OFF Module not inserted
ON I/O module communication
I/0O ERR | I/O Error indicator Red error
OFF No errors
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S| O|F
E )
| ] = |
=30 =
LED | Description Color | Status | Meaning
System 24V power ON Power is OK
S T Green
indicator OFF No power
ON Power is OK
F Field 24V power indicator | Green
OFF No power

5.5.3.2 Ethernet Port

ETH1 and ETH2 are Profinet communication ports, support switch function,
10M/100M self-adaptive.

ETH1

i ETH2

5.5.3.3 IP Address Selection Switch

I's not working on BL201 couplers.

5.5.4 Process Data Definition

BL201 does not support the data collected by the serial port module temporarily, the
data point address of the I1/O module is determined by the Profinet master, and the
data of Al and AO are mapped to 0-65535.

AO 0-5V/0-10V output data value

5 10 65535 OxFFFF
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For example: Requires analog output 3V, the issued value is: When the range is 0-5V,
3*65535/5=39321. When the range is 0-10V, 3*65535/10=19660.5, since AO is an
integer, 19660 will be issued.

Al 0-20mA/4-20mA input Data value

For example: The Al value in the master is 56789, then when the range is 0-20mA, the
theoretical value of Al is: 56789/65535/20=17.33089mA. When the range is 4-20mA,
the theoretical value of Al is: 56789/65535*16+4=17.86471mA.

5.5.5 Coupler Connection

The BL201 coupler is used as a Profinet slave, and both ETH1 and ETH2 network
ports can be directly connected to the Profinet master, or connected to the Profinet
master through a switch. BL201 coupler does not have a separate web configuration
interface.
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Ethernet )
T
Profinet master
Ethernet

5.6 BL203 Ethernet/IP Coupler

5.6.1 BL203 Coupler Overview

The BL203 coupler supports standard Ethernet/IP protocol access. The coupler

supports a maximum input of 504 bytes and a maximum output of 504 bytes. The

number of extended 10 modules supported is 32.

5.6.2 Technical Parameters

Name

Parameter

Description

Input voltage(system)

24 VDC

Input current(system)

MAX 500 mA@24VDC

Power Efficiency

84%

Systen power | Internal bus voltage 5VDC
Coupler consumption current | MAX 300mA@5VDC
I/O consumption current MAX 1700mA@5VDC
Isolation protection 500 V system/supply
Field power Input voltage (field) 24 VDC
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Power supply current across

contacts (MAX) 10ADC
Number 2 X RJ45
Transmission medium Twisted Pair STP 100 Q Cat 5
Ethermet MAX cable length 100m
Baud rate 10/100 Mbit/s
. . ESD contact: 8KV, Surge:
Isolation protection
4KV(10/1000us)
Operating system Linux
CPU 300MHz
RAM 64MB
Flash 128MB
I/O Modules MAX 32
Protocol Ethernet/IP, HTTP, DHCP, DNS
The maximum input length is 504
System Process data area bytes, and the maximum output
length is 504 bytes
Maximum number of explicit 10
message connections
Maximum number of implicit 5
message connections
Maximum number of CIP 10
connections
Method CAGE CLAMP
Wiring o 0.08 mm? - 2.5 mm?, AWG 28 -
method Wire diameter 14

Stripping length

8mm - 9mm/0.33in

Environment

Working temperature

0-55°C

Storage temperature

40 - 70 ° C

Relative humidity

5 -+ 95% no condensation

Working altitude

0 ~ 2000 m

Protection type P20
Width 48mm

Dimension Length 100mm
Height 69mm

_ Color Light gray

Material :

Shell material Polycarbonate, Nylon 6.6
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Fire load

1.239 MJ

Weight

180g

Installation

Method

DIN-35 rail

Certificates

EMC

EN 55022: 2006/A1: 2007 (CE

&RE) Class B

IEC 61000-4-2 (ESD) Level 4

IEC 61000-4-3 (RS) Level 4

IEC 61000-4-4 (EFT) Level 4

IEC 61000-4-5 (Surge)Level 3

IEC 61000-4-6 (CS)Level 4

IEC 61000-4-8 (M/S) Level 4

5.6.3 Hardware Interface

5.6.3.1 LED Indicators

@ R
O SYS
O RUN
. ERR
O 10 RUN
@ oerr
LED Description Color | Status Meaning
ON Power connection
PWR Power indicator Red successful
OFF No power
o ON System is abnormal
SYS System indicator Green - :
OFF System is running normally
R Flashing | System is running normally
RUN Running indicator Green -
OFF System is abnormal
ON Ethernet/IP protocol
ERR Error indicator Red connection error
OFF No errors
I/0 Running ) I/O module is working
/IORUN | Green | Flashing
indicator normally
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OFF Module not inserted
ON I/O module communication
I/O ERR | I/O Error indicator Red error
OFF No errors
SO O |F
e
| (]
LED | Description Color | Status | Meaning
System 24V power ON Power is OK
S T Green
indicator OFF No power
] o ON Power is OK
F Field 24V power indicator | Green
OFF No power

5.6.3.2 Ethernet Port

It is connected to the Ethernet-based field bus through the ETH 1 interface, and ETH2
is used to connect other nodes that need to access the Ethernet.

ETH1

mlt:

* ETH2

5.6.3.3 IP Address Selection Switch

I's not working on BL203 couplers.

5.6.4 Process Data Definition

BL203 does not support the data collected by the serial port module temporarily, the

data point address of the I/O module is determined by the Ethernet/IP master, and the
data of Al and AO are mapped to 0-65535.
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AO 0-5V/0-10V output data value

For example: Requires analog output 3V, the issued value is: When the range is 0-5V,
3*65535/5=39321. When the range is 0-10V, 3*65535/10=19660.5, since AO is an
integer, 19660 will be issued.

Al 0-20mA/4-20mA input data value

For example: The Al value in the master is 56789, then when the range is 0-20mA, the
theoretical value of Al is: 56789/65535/20=17.33089mA. When the range is 4-20mA,
the theoretical value of Al is: 56789/65535*16+4=17.86471mA.

5.6.5 Coupler Connection

The BL203 coupler is used as a Ethernet/IP slave, and both ETH1 and ETH2 network
ports can be directly connected to the Ethernet/IP master, or connected to the
Ethernet/IP master through a switch. BL203 coupler does not have a separate web
configuration interface.
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Ethernet )
T
Ethernet/IP master
Ethernet

5.7 BL202 EtherCAT Coupler

5.7.1 BL202 Coupler Overview

The BL202 coupler supports standard EtherCAT protocol access. The coupler

supports a maximum input of 1024 bytes, a maximum output of 1024 bytes, and

supports 32 extended 10 modules.

5.7.2 Technical Parameters

Name

Parameter

Description

Input voltage(system)

24 VDC

Input current(system)

MAX 500 mA@24VDC

Power Efficiency

84%

Systen power | Internal bus voltage 5VDC
Coupler consumption current | MAX 300mA@5VDC
I/O consumption current MAX 1700mA@5VDC
Isolation protection 500 V system/supply
Field power Input voltage (field) 24 VDC
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Power supply current across
contacts (MAX)

10 ADC

Number

2 X RJ45

Transmission medium

Shielded twisted pair S/FTP,
F/FTP or SF/FTP; 100 Q, Cat6

Ethernet MAX cable length 100m
Baud rate 10/100 Mbit/s
) ) ESD contact: 8KV, Surge:
Isolation protection
4KV(10/1000us)
Operating system Linux
CPU 300MHz
RAM 64MB
Flash 128MB
System
I/0 Modules MAX 32
Protocol EtherCAT
Input up to 1024 bytes, output up
Process data area
to 1024 bytes
Method CAGE CLAMP
Wiring o 0.08 mm? ~ 2.5 mm?, AWG 28 -
Wire diameter
method 14

Stripping length

8mm - 9mm/0.33in

Environment

Working temperature

0-55°C

Storage temperature

40 - 70 ° C

Relative humidity

5 -+ 95% no condensation

Working altitude

0 - 2000 m

Protection type P20
Width 48mm
Dimension Length 100mm
Height 69mm
Color Light gray
_ Shell material Polycarbonate, Nylon 6.6
Material
Fire load 1.239 MJ
Weight 180g
Installation Method DIN-35 rail
EN 55022: 2006/A1: 2007 (CE
Certificates EMC &RE) Class B
IEC 61000-4-2 (ESD) Level 4
95

Shenzhen Beilai Technology Co., Ltd V1.1




S
( BLIIOT EdgelO BL200 Series

MAKE II0T EASIER

IEC 61000-4-3 (RS) Level 4

IEC 61000-4-4 (EFT) Level 4

IEC 61000-4-5 (Surge)Level 3

IEC 61000-4-6 (CS)Level 4

IEC 61000-4-8 (M/S) Level 4

5.7.3 Hardware Interface

5.7.3.1 LED Indicators

@ R
O svs
O RUN
. ERR
O 10 RUN
. 10 ERR
LED Description Color | Status Meaning
ON Power connection
PWR Power indicator Red successful
OFF No power
ON EtherCAT OP Status
EtherCAT Bootstrap
Fast Flash
Status
SYS System indicator Green | Slow flash | EtherCAT Pre-OP Status
On and off | EtherCAT Safe-OP
alternately | Status
OFF EtherCAT Init Status
) System is running
o Flashing
RUN Running indicator | Green normally
OFF System is abnormal
o ON The coupler is abnormal
ERR Error indicator Red
OFF No errors
_ ) I/O module is working
I/0 Running Flashing
/ORUN | Green normally
indicator -
OFF Module not inserted
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I/0 module
o ON communication
I/O ERR | I/O Error indicator | Red
error
OFF No errors
SO O |F
Elg=
S
=3
LED | Description Color | Status | Meaning
System 24V power ON Power is OK
S T Green
indicator OFF No power
] o ON Power is OK
F Field 24V power indicator | Green
OFF No power

5.7.3.2 Ethernet Port

It is connected to the Ethernet-based field bus through the ETH 1 interface, and ETH2
is used to connect other nodes that need to access the Ethernet.

ETH1

* ETH2

5.7.3.3 IP Address Selection Switch

I's not working on BL202 couplers.

5.7.4 Process Data Definition

BL202 does not support the data collected by the serial port module temporarily. The
data point address of the /0O module is determined by the EtherCAT master, and the
data of Al and AO are mapped to 0-65535.
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AO 0-5V/0-10V output data value

For example: Requires analog output 3V, the issued value is: When the range is 0-5V,
3*65535/5=39321. When the range is 0-10V, 3*65535/10=19660.5, since AO is an
integer, 19660 will be issued.

Al 0-20mA/4-20mA input data value

For example: The Al value in the master is 56789, then when the range is 0-20mA, the
theoretical value of Al is: 56789/65535/20=17.33089mA. When the range is 4-20mA,
the theoretical value of Al is: 56789/65535*16+4=17.86471mA.

5.7.5 Coupler Connection

The BL202 coupler is used as an EtherCAT slave, and is connected to the
Ethernet-based fieldbus EtherCAT master through the ETH 1 interface. ETH 1 can
also be connected to the EtherCAT master through a switch, and ETH2 is used to
connect other nodes that need to access Ethernet . The BL202 coupler does not have
a separate web configuration interface.
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Ethernet

EtherCAT master

Ethernet

5.8 BL207 BACnet Coupler

6 Fieldbus Communication Example

6.1 BL200 Communication Example

6.1.1 Overview

Modbus is an open, manufacturer-independent fieldbus standard protocol for a variety

of applications in manufacturing and process automation.

MODBUS is an application layer messaging protocol at layer 7 of the OSI model that

enables client/server communication between devices connected on different types of

buses or networks.

Several commonly used networks are as follows:

B TCP/IP over Ethernet

B Asynchronous serial transmission of multiple media (wired: EIA/TIA-232-E,
EIA-422, EIA/TIA-485-A; optical fiber, radio, etc.).

B MODBUS PLUS, high-speed token.
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MODBUS is a request/response protocol that provides services specified by function
codes.

The MODBUS protocol allows easy communication within all types of network
architectures.

MODBUS COMMUNICATION
———c S

Hﬂilﬂ’ /0| |I/0 70

iy

I/0

MODBUS ON RS232

HMI

MODBUS ON RS485

F

MODBUS ON MB+

I/O

Device v

Drive

I/ O Device
/4o

MODBUS protocol defines a simple protocol data unit (PDU) independent of the

»

underlying communication layer. The mapping of the MODBUS protocol on a specific
bus or network can introduce some additional fields on the Application Data Unit
(ADU).

-

-

ADU

PDU

6.1.1.1 Modbus TCP

The Modbus TCP protocol is a variant of the Modbus protocol that is optimized for
communication over a TCP/IP connection. The protocol is designed for data
exchange at the field level (ie for I/O data exchange in the process image). On the
server side, all packets are sent over a TCP connection with port number 502.
The general Modbus TCP message is as follows:

byte 0 1 2 3 4 |5 6 7 8-n
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Protocol
o Transactio | identifier( | Field Slave Modbus
Definition ) . ) Data
n identifier | Always length | address | function code
00)

6.1.1.2 Modbus Data Encoding

Modbus uses "big endian" representation for address and data items. This means that
when transferring numbers larger than a single byte, the most significant byte is sent

first.

6.1.1.3 Modbus Data Type

The modbus protocol is based on the following basic data types:

Data type Object type Access type Description
Digital input 1 bit read Digital input
Coil 1 bit read/write Digital output
Input register 16 bit (word) read Analog input
Holding register 16 bit (word) read/write Analog output

For each basic data type, one or more function codes are defined. These function

codes allow digital or analog input and output data, as well as internal variables to be

set or read directly from the fieldbus node.

6.1.2 Modbus Function Code

The function codes supported by the BL200 fieldbus node are shown in the table

below. To perform the required functions, please specify the respective function

codes and the address of the selected input or output channel or register.

Modbus function . L
Function Access type | Description

code
0x02 read digital input read
0x01 read coil read/write ]

- : : : Access by 1 bit
0x05 write a single coil read/write
OxOF write multiple coils read/write
0x04 read input register read ]

- - : Access by 16 Bit

0x03 read multiple registers | read/write
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0x06 write a single register | read/write
0x10 write multiple registers | read/write

The MODBUS function is performed as follows:

1. The MODBUS TCP master (such as PC) sends a request to the BL200 fieldbus
node using a specific function code;

2. The BL200 fieldbus node receives the data message, and then responds to the
master with correct data according to the master's request.

If a fieldbus node receives an incorrect request, it sends an error data telegram
(exception) to the master.
The meaning of the exception code contained in the exception is as follows:

Exception code Description

0x01 illegal function
0x02 illegal data address
0x03 illegal data value
0x04 slave device failure

6.1.2.1 Function Code 0x02

This function code is used to read the continuous state of single or multiple digital

inputs.
1. Request
The request specifies the starting address and the quantity to be read.
. Number of L
Field Name Example | Description
bytes
?I'ranérflction 2 Byte 0x00 01 Identification of Modbus |
identifier request/response transactions
Protocol
) . 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message 2 Byte 0x00 06 The number of bytes of the following
length data
Device
1 Byte 0x01 Slave address identification
address
Read digital input, functi d
Function code | 1 Byte 0x02 ead digiial Inpt, tse function code
0x02
Start address | 2 Byte 0x07 DO The address is detailed in the
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"Modbus Register Mapping" chapter
Enter quantity | 2 Byte 0x08 Read 8 digital inputs

2. Response

The data field indicates the value of the input state. A binary 1 corresponds to the on

state and a 0 corresponds to the off state. The least significant bit (LSB) of the first

data byte contains the first bit of the request, the others are in ascending order. If the

response data is not a multiple of 8, the remaining bits of the last data byte will be

padded with zeros (towards the upper bits of the byte).

. Number of o

Field Name Example | Description

bytes
-'I'ran?e.lction 2 Byte 0x00 01 Identification of Modbus |
identifier request/response transactions
Protocol
) . 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message 2 Byte 0x00 04 The number of bytes of the following
length data
Device

1 Byte 0x01 Slave address identification
address

Read digital input, functi d
Function code | 1 Byte 0x02 ead digiial inptt, Uise Hincflon code
0x02
Data bytes 1 Byte 0x01 Number of bytes of data
Data 1 Byte 0x89 Response data
3. Abnormal
. Number of L

Field Name Example | Description

bytes
Function code | 1 Byte 0x82 Modbus function code + 0x80
Abnormal code | 1 Byte 0x01 0x01 or 0x02

4. Example

Read the value of 8 digital inputs from address 2000 to 2007.

request

0x00 01 00 00 00 06 01 02 07 DO 00 08

Byte | 1 | 2

3 4

S

6
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Data 00 01 0000 00 06 01 01 07 DO 0008
illust | Transaction | Protocol Message Device Function Start Number of
rate identifier identifier length address code address coils
response
0x00 01 00 00 00 04 01 02 01 89
Byte 1 2 3 4 5 6 7 8 9 10
Data 00 01 0000 00 04 01 01 01 89
illust | Transaction | Protocol Message Device Function
Data bytes Data
rate identifier identifier length address code

Status from 2007 to 2000 is displayed as byte value 0x89 or binary 1000 1001.
Address 2007 is the most significant bit MSB of the byte, 2000 is the least significant
bit LSB, the distribution from high to low is as follows:

Bit 7 6 5 4 3 2 1 0
Address 2007 2006 2005 2004 2003 2002 2001 2000

Status 1 0 0 0 1 0 0 1
illustrate close open open open close open open close

6.1.2.2 Function Code 0x01

This function code is used to read the continuous status of single or multiple coils in

the remote device.
1. Request

The request specifies the starting address, which specifies the address of the first coil,

and the number of coils.

. Number of .

Field Name Example | illustrate

bytes
?I'ranéai\ction 2 Byte 0x00 01 Identification of Modbus .
identifier request/response transactions
Protocol
) . 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message 2 Byte 0x00 06 The number of bytes of the following
length data
Device

1 Byte 0x01 Slave address identification
address
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Function code | 1 Byte 0x01 Read caoil, use function code 0x01
The address is detailed in the
Start address | 2 Byte 0x03 E8 ] )
"Modbus Register Mapping" chapter
Number of :
" 2 Byte 0x00 08 Read 8 coil states
coils

2. Response

The data field indicates the value of the input state. A binary 1 corresponds to the on
state and a 0 corresponds to the off state. The least significant bit (LSB) of the first
data byte contains the first bit of the request, the others are in ascending order. If the
response data is not a multiple of 8, the remaining bits of the last data byte will be
padded with zeros (towards the upper bits of the byte).

Number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
) L 2 Byte 0x00 01 )
identifier request/response transactions
Protocol
] - 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 04
length data
Device . .
1 Byte 0x01 Slave address identification
address
Function code | 1 Byte 0x01 Read coil, use function code 0x01
Data bytes 1 Byte 0x01 Number of bytes of data
Data 1 Byte 0x89 Response data
3. Abnormal
Number of
Field Name Example | illustrate
bytes
Function code | 1 Byte 0x81 Modbus function code + 0x80
Abnormal code | 1 Byte 0x01 0x01 or 0x02
4. Example

Read the status values of 8 coils from addresses 1000 to 1007.
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request

0x00 01 00 00 00 06 01 01 03 E8 00 08

Byte 1 2 3 4 5 6 7 8 9 10 11 12
Data 00 01 00 00 00 06 01 01 03 E8 00 08
illustr | Transactio | Protocol Message Device Function Initial Number of
ate n identifier | identifier length address code address coils
response
0x00 01 00 00 00 04 01 01 01 89
Byte 1 2 3 4 ) 6 7 8 © 10
Data 00 01 00 00 00 04 01 01 01 89
illustr | Transactio | Protocol Message Device Function
Data bytes Data
ate n identifier | identifier length address code

Status from 1007 to 1000 is displayed as byte value 0x89 or binary 1000 1001.
Address 1007 is the most significant bit MSB of the byte, 1000 is the least significant
bit LSB, the distribution from high to low is as follows:

Bit 7 6 5 4 3 2 1 0
Address 1007 1006 1005 1004 1003 1002 1001 1000
Status 1 0 0 0 1 0 0 1
illustrate | close open open open close open open close

6.1.2.3 Function Code 0x05

This function will write a single coil status to the slave device.

1. Request
Number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
] -~ 2 Byte 0x00 01 ]
identifier request/response transactions
Protocol
] -~ 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 06
length data
Device ) o
1 Byte 0x01 Slave address identification
address
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Function code | 1 Byte 0x05 To write a single coil, use function code
0x05
Register The address is detailed in the
2 Byte 0x03 E8 ) )
address "Modbus Register Mapping" chapter
This value is: 0xFF 00 or 0x00 00. OxFF
Data input 2 Byte OxFF 00 00 means write 1, 0x00 00 means write
0.
2. Response
Number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
] -~ 2 Byte 0x00 01 ]
identifier request/response transactions
Protocol
] -~ 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 06
length data
Device . s
1 Byte 0x01 Slave address identification
address
Function code | 1 Byte 0x05 To write a single coil, use function code
0x05
Data bytes 2 Byte 0x03 E8 Write the register address of the coil
This value is: OxFF 00 or 0x00 00.
Data input 2 Byte OxFF 00 OxFF 00 means write 1, 0x00 00
means write 0.
3. Abnormal
Number of
Field Name Example | illustrate
bytes
Function code | 1 Byte 0x85 Modbus function code + 0x80
Abnormal code | 1 Byte 0x81 0x01 or 0x02

4. Example

Write the state value of the coil at address 1000 as 1, that is, the closed state.

request

0x00 01 00 00 00 06 01 05 03 E8 FF 00

Byte 1

2

3

4

5

6

7 8 © 10 11 12
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Data 00 01 0000 00 06 01 05 03 E8 FF 00
illustr | Transactio | Protocol Message Device Function Coil
Write "1"
ate n identifier | identifier length address code address
response
0x00 01 0000 00 06 01 0503 E8 FF 00
Byte 1 2 3 4 5 6 7 8 9 10 11 12
Data 0001 00 00 00 06 01 05 03 E8 FF 00
illust | Transaction | Protocol Message Device Function Caoil Write "1"
rate identifier identifier length address code address

6.1.2.4 Function Code 0x0F

This function code is used to set multiple consecutive coils to open or close. The
on/off state of the request is specified by the content of the request data field. A logical
"1" requests the corresponding output to close, and a logical "0" requests it to open.
The normal response returns the function code, the starting address and the number
of coils executed.

1. Request
number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
] -~ 2 Byte 0x00 01 ]
identifier request/response transactions
Protocol
] -~ 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 08
length data
Device ) o
1 Byte 0x01 Slave address identification
address
Function code | 1 Byte OxOF Write multiple coils, use function code
0xOF
The address is detailed in the
Start address | 2 Byte 0x03 E8 ] )
"Modbus Register Mapping" chapter
Number of
_ 2 Byte 0x00 08
coils
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Data bytes 1 Byte 0x01
Data 1 Byte OxFF
2. Response
number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
] -~ 2 Byte 0x00 00 ]
identifier request/response transactions
Protocol
) -~ 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 06
length data
Device ) o
1 Byte 0x01 Slave address identification
address
Function code | 1 Byte OxOF Write multiple coils, use function code
OxOF
Start address | 2 Byte 0x03 E8
Number of
_ 2 Byte 0x00 08
coils
3. Abnormal
number of
Field Name Example | illustrate
bytes
Function code | 1 Byte O0x8F Modbus function code + 0x80
Abnormal code | 1 Byte 0x01 or 0x02

4. Example

Starting from address 1000, close all 8 coils, that is, write the value of 8 coils as OxFF.

request

0x00 01 00 00 00 08 01 OF 03 E8 00 08 01 FF

Byte 1 2 3| 4 5 6 7 8 9 10 | 11 | 12 13 14
Data 00 01 00 00 00 08 01 OF 03 E8 00 08 01 FF
illust | Transactio | Protocol | Message Device Function | Start Number Data | Dat
rate n identifier | identifier | length address | code address of coils bytes a
response
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0x00 01 00 00 00 06 01 OF 03 E8 00 08

Byte 1 2 3 4 5 6 7 8 9 10 11 12
Data 00 01 0000 00 06 01 OF 03 E8 00 08
Transactio | Protocol Message Device Function Start Number of
illustrate
n identifier | identifier length address code address coils

6.1.2.5 Function Code 0x04

This function code is used to read consecutive input registers in multiple remote

devices. The request PDU specifies the address of the starting register and the

number of registers. The register data in the response message is packed into two

bytes per register, and the binary content within each byte is right-aligned.

1. Request
Number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
i . 2 Byte 0x00 01 _
identifier request/response transactions
Protocol
) -~ 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 06
length data
Device
1 Byte 0x01 Slave address identification
address
Function code | 1 Byte 0x04 Read input register, use function code
0x04
The address is detailed in the
Start address | 2 Byte 0x0B B8 ] )
"Modbus Register Mapping" chapter
Number of
. 2 Byte 0x00 08
registers
2. Response
Number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
] - 2 Byte 0x00 00 ]
identifier request/response transactions
Protocol
] - 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message 2 Byte 0x00 13 The number of bytes of the following
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length data
Device ) o
1 Byte 0x01 Slave address identification
address
Function code | 1 Byte 0x04 Read input register, use function code
0x04
Data bytes 1 Byte 0x10
0x
3F 8E 38
86 40 OE
Data 16 Byte 38 86 40
55 54 CA
40 8E 35
3F
3. Abnormal
Number of
Field Name Example | illustrate
bytes
Function code | 1 Byte 0x84 Modbus function code + 0x80
Abnormal code | 1 Byte 0x01 0x01 or 0x02

4. Example

Starting at address 3000, read the values of the 4 analog inputs. Since the BL200

controller node register map data type is 32Bit Float, that is, 1 analog input data = 2

registers = 4 bytes, 8 input registers need to be read.

request

0x00 01 00 00 00 06 01 04 OB B8 00 08

Byte 1 2 3 4 5 6 7 8 9 10 1 12
Data 00 01 00 00 00 06 01 04 0B B8 00 08
illustr | Transaction | Protocol Message Device Function Start Number of
ate identifier identifier | length address code address registers
response
0x0001000000130104103F 9D 70A4 4015 C28F 40 5C CCCD 4091 EB 85
Byte 1 2 3 4 5 6 7 8 9 10...25
Data 00 01 00 00 0013 01 04 10 XXX
illustr | Transactio | Protocol Message Device Function Data bytes Data
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ate

n identifier

identifier

length address

code

The data part has a total of 16 bytes, which are converted into decimal as follows

Byte 10 |11 |12 |13 ({14 | 15|16 | 17 |18 |19 |20 | 21 |22 | 23 | 24 | 25

Data 3F 9D 70 A4 40 15 C2 8F 405C CCCD 4091 EB 85
Decimal 1.23 2.34 3.45 4.56
illustrate | First data Second data Third data Fourth data

6.1.2.6 Function Code 0x03

This function code is used to read continuous holding registers in multiple remote

devices. The request PDU specifies the address of the starting register and the

number of registers. The register data in the response message is packed into two

bytes per register, and the binary content within each byte is right-aligned.

1. Request
number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
) . 2 Byte 0x00 01 _
identifier request/response transactions
Protocol
] - 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 06
length data
Device ) o
1 Byte 0x01 Slave address identification
address
Read holdi ister, functi
Function code | 1 Byte 0x03 ea oiding register, Lse function
code 0x03
The address is detailed in the
Start address | 2 Byte 0x0F AO ] )
"Modbus Register Mapping" chapter
Number of _ _
) 2 Byte 0x00 08 Number of holding registers to read
registers
2. Response
Number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
] - 2 Byte 0x00 00 ]
identifier request/response transactions
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Protocol
] . 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 13
length data
Device . e
1 Byte 0x01 Slave address identification
address
Read holdi ister, functi
Function code | 1 Byte 0x03 ead holding register, use function
code 0x03
Data bytes 1 Byte 0x10 Data bytes
Ox
3F9D 70
A4 40 15
Data 16 Byte C2 8F 40 | Response data
5CCCCD
40 91 EB
85
3. Abnormal
Number of
Field Name Example | illustrate
bytes
Function code | 1 Byte 0x83 Modbus function code + 0x80
Abnormal code | 1 Byte 0x01 0x01 or 0x02
4. Example

Starting at address 4000, read the values of the 4 analog outputs (belonging to the
holding registers). Since the analog output I/0O module register map data type is 32Bit
Float, that is, 1 analog output data = 2 registers = 4 bytes, it is necessary to read 8
holding registers.

request
0x00 01 00 00 00 06 01 03 OF AO 00 08
Byte 1 2 3 4 5 6 7 8 9 10 11 12
Data 00 01 0000 00 06 01 03 OF A0 0008
illustr | Transactio | Protocol Message Device Function Start Number of
ate nidentifier | identifier length address code address registers
response
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0x00 01 00 00 00 13 01 03 10 3F 9D 70 A4 40 15 C2 8F 40 5C CC CD 40 91 EB 85

Byte 1 2 3 4 5 6 7 8 9 10...25
Data 00 01 0000 00 13 01 03 10 XXX
illustr | Transactio | Protocol Message Device Function
Data bytes Data
ate nidentifier | identifier length address code

The data part has a total of 16 bytes, and the conversion to decimal is as follows:

Byte 0 (11 (12 (13 |14 (15[ 16 [ 17 | 18 |19 |20 | 21 |22 | 23 | 24 | 25

Data 3F 9D 70 A4 40 15 C2 8F 405CCCCD 40 91 EB 85
Decimal 1.23 2.34 3.45 4.56
illustrate | First data Second data Third data Fourth data

6.1.2.7 Function Code 0x06

This function code is used to write to holding registers in a single remote device. The

request PDU specifies the address of the starting register and the number of registers.

The register data in the response message is packed into two bytes per register, and

the binary content within each byte is right-aligned.

This function code is only suitable for reading the serial port I/O module register

mapping data, the address range: 40000 ... 49999. The data type of the analog

input/output 1/O module is 32Bit Float format, the complete data cannot be read, and

this function cannot be used.

1. Request
Number
Field Name Example | illustrate
of bytes
Transaction Identification of Modbus
. . 2 Byte 0x00 01 _
identifier request/response transactions
Protocol
] -~ 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
The number of bytes of the following
Message length | 2 Byte 0x00 06
data
Device address | 1 Byte 0x01 Slave address identification
Writ ingle holdi ister,
Function code 1 Byte 0x06 " e. a single holding register, tise
function code 0x06
Register The address is detailed in the
2 Byte 0x9C 40 ] )
address "Modbus Register Mapping" chapter

114

Shenzhen Beilai Technology Co., Ltd

V1.1



Ve N
(¢ BLIIOT EdgelO BL200 Series
MAKE TIOT EASIER
Data 2 Byte 0x04 D2
2. Response
Number
Field Name Example | illustrate
of bytes
Transaction Identification of Modbus
] -~ 2 Byte 0x00 00 )
identifier request/response transactions
Protocol
] -~ 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
The number of bytes of the following
Message length | 2 Byte 0x00 06
data
Device address | 1 Byte 0x01 Slave address identification
. Write a single holding register, use
Function code 1 Byte 0x06 function code 0x06
Register
2 Byte 0x75 30
address
Data 2 Byte 0x04 D2
3. Abnormal
. Number of .
Field Name Example | illustrate
bytes
Function code | 1 Byte 0x86 Modbus function code + 0x80
Abnormal code | 1 Byte 0x01 0x01 or 0x02

4. Example

Write the value of register address 40000 to 1234 (0x04 D2).

request
0x00 01 00 00 00 06 01 06 9C 40 04 D2
Byte 1 2 3 4 5 6 7 8 9 10 11 12
Data 00 01 00 00 00 06 01 06 9C 40 04 D2
illustr | Transactio | Protocol Message Device Function Register
Data
ate n identifier | identifier length address code address
response
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0x00 01 00 00 00 06 01 06 9C 40 04 D2

Byte 1 2 3 4 5 6 7 8 9 10 11 12
Data 00 01 00 00 00 06 01 OF 9C 40 04 D2
illustr | Transactio | Protocol Message Device Function Register
ate n identifier | identifier length address code address pata

6.1.2.8 Function Code 0x10

This function code is used to write to consecutive holding registers in multiple remote
devices. The request PDU specifies the address of the starting register and the
number of registers. The register data in the response message is packed into two
bytes per register, and the binary content within each byte is right-aligned.

1. Request
Number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
] -~ 2 Byte 0x00 01 .
identifier request/response transactions
Protocol
) -~ 2 Byte 0x00 00 | 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 17
length data
Device . s
1 Byte 0x01 Slave address identification
address
Writ Itiple holdi ist
Function code | 1 Byte 0x10 " e_ MUTPIE NOYCING registers, use
function code 0x10
The address is detailed in the "Modbus
Start address | 2 Byte 0x0F A0 ) ]
Register Mapping" chapter
Number of
. 2 Byte 0x00 08
registers
Data bytes 1 Byte 0x10
0x
3F9D 70
A4 40 15
Data 16 Byte C2 8F 40
5CCC
CD 4091
EB 85

2. Response
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Number of
Field Name Example | illustrate
bytes
Transaction Identification of Modbus
) o 2 Byte 0x00 00 )
identifier request/response transactions
Protocol
] - 2 Byte 0x00 00 0x00 00: Modbus protocol
identifier
Message The number of bytes of the following
2 Byte 0x00 13
length data
Device ) o
1 Byte 0x01 Slave address identification
address
Writ Itiple holdi isters,
Function code | 1 Byte 0x10 " e_ MUTpIe holding registers, Use
function code 0x10
Start address | 2 Byte 0xOF AO
Number of
_ 2 Byte 0x00 08
registers
3. Abnormal
number of
Field Name Example | illustrate
bytes
Function code | 1 Byte 0x90 Modbus function code + 0x80
Abnormal code | 1 Byte 0x01 0x01 or 0x02

4. Example

Starting at address 4000, write the values of the 4 analog outputs. Since the BL200

controller node register map data type is 32Bit Float, that is, 1 analog output data = 2

holding registers = 4 bytes, 8 holding registers need to be written.

request

0x00 01 00 00 00 17 01 10 OF A0 00 08 10 3F 9D 70 A4 40 15 C2 8F 40 5C CC CD 40

91 EB 85

Byte 1 2 3 4 5 6 7 8 9 | 10 11 12 13 14...23

Data 00 01 0000 | 0017 01 10 OF AO 00 08 10 XXX
Transact Messa

illust Protocol Device Function | Start Number of | Data
ion ge Data

rate identifier address | code address registers bytes
identifier length

The data part has a total of 16 bytes, and the conversion to decimal is as follows:
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Byte 14
Data 3F 9D 70 A4 40 15 C2 8F 405C CCCD 4091 EB 85
Decimal 1.23 2.34 3.45 4.56
illustrate | First data Second data Third data Fourth data
response
0x00 01 00 00 00 06 01 10 OF A0 00 08
Byte 1 2 3 4 5 6 7 8 9 10 11 12
Data 00 01 00 00 00 06 01 10 OF AO 00 08
illust | Transaction | Protocol Message Device Function Start Number of
rate identifier identifier length address code address registers

6.2 BL205 Communication Example

6.2.1 Communication Between UaExpert and BL205

The BL205 collects DI, DO, and Al modules, selects basic128rsa15 as a security
policy, and selects a signature and encryption method. The data format is based on a
custom information model. Take an information model as an example. The data can
also be uploaded directly according to the format of our company. For the definition of
each configuration, please refer to chapter 5.2.6 web page configuration.
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6.2.2.1 OPC UA Web Page Configuration

BLZ200UA Status = System - Settings - /O Module -  Senial Module ~ OPC UA~  Operation&Control =  Logout

OPC UA settings
OPC UA settings

OPC UA Name EL200 OFC UA Server

Port 4840
Security Policy Basic128Rsal5 b
Message Security Mode Sign&Encrypt ~
Certificate [ fetciopcualserver_cert der (988 B)

Private key [ fetciopecuaiserver_key.der (1.19 KB)

Allow Anonymous [

Username BL20D

Data select Information Model »

Model File{_xml) B fetc/opcualdo xmi (9.95 KB)
Dependent model files | One model file ~
Dependent model 1st(.xml}) ) fetc/opcuardixml (9.77 KB)

Shenzhen Beilai Technology Co. Ltd (v1.0.11) f 2022-02-17

Steps:

(1) Fill in the OPC UA name, which can be customized to facilitate the OPC UA client
to search and distinguish different OPC UA servers. For example: fill in "BL200 OPC
UA Server".

(2) The port number of the OPC UA server, default: 4840.
(3) Security policy selection. For example, choose basic128rsa15.
(4) Message security mode selection. For example, choose Signing and Encryption.

(5) Upload the certificate and key, click "Select File" > click "Upload File" > select your
certificate or key file, click Open > After it is displayed in the file name box, click
Upload file > After uploading the file successfully The file you uploaded will be
displayed in the box, click the certificate or key file you uploaded > then your
certificate or key file will be displayed in the certificate or key item.

(6) Whether to allow anonymity, because of the use of signature and encryption
methods, allow anonymity is not checked.

(7) Fill in the username and password. The client needs to fill in the username and

password when connecting.
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(8) Select the data, because the user-defined information model is used, so choose
the "information model".

(9) Upload the information model file. The upload method is the same as uploading
the certificate or key file. The uploaded file is an xml file.

(10) Depends on the model file, whether there is a reference model, and how many
references are there.

(11) Dependent model: Upload the model you refer to. The upload method is the
same as uploading the certificate or key file. The upload is an xml file.

(12) Click "Save and Apply".

6.2.2.2 Send and Receive Data Using UaExpert Client

Open UaExpert (OPC UA client) and enter the OPC UA server IP and port.

8 X Date Acoess View © hesritutas s

Click Search, click the searched OPC UA server, and click basic128rsa15 for
Signature and Encryption.

anribute Value

T ax
5 el | G

Peference  Target Dicplay

Canaal
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Enter the set username and password

D@BBE =0 X428 XD

Prajoct 5 Dars hevess Vi O herritates ax
~ 3 projent * sever Nade id Divplay Name Value Dvtatype  curce Timestam erver Timestam  Statuscode ol @ -]
v B sean it alue
¥ BL200 OPC UA Server s :
~ [ Documents
B Data hecess View
« >
B Enter uscr credentials T X o
Addrass Spere 8 x & i - ©
Losas anter the user credentials for the commaotien w— Target Display
T o G e B el Torge et
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Coeed
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]
[l Unified Automation UaExpert - The GPC Unified Architecture Clent - NewProject™ - g X
Fle View Server Doament Setings Help
3 2 7 [ L
DpBBE #=0x42 020
rojest B X Tata hocess View © htributes B x
j Server Node Id Display Namz Valie Gleh @
BL200 OFC L. ke coean oot A
BL200 OF¢ ke coean oo i hast
BL200 OFC alce coear 00c v Nodeld rs=4i=6001
BL200 OF ilse coern 1m0 o0
BL200 .}se coean 4731071 00 Nemesgacelndes 4
BL0 ilse coear oo i ;
8L ilse coear o0 Henthaie Nofmenc
ilse coean oo dertifer €001
e coenn g Nocellss Vel
ilse coean ocx BrowseName 4,°D0-100C"
e coesn oo > 4
alie coear ooy Dis
alse coear 00K
I coean oo -
lse coear 00K WeiteMask ]
017 oat 00
00175 st o e ;
0503751 Float 51 : o0 7
0803751 Float 5134576 165134576 Goos
v Value v
| Leduraces ax
dress Spaoe Bx G @ Tl
O 1 gl gt v Reference  Target DsplayName
ERE) » yoe
@ A0
& A6
v &
& DLz
& DLznt
& DLz
& DLz0n
@ Dz
& D20
an
@ DLzw
v &00
& 0O:
— monwm ¥
g fx
3]
Trestamp Seurce Server Messaae o

The description item of the custom information model data point must be
REG+Modbus address, as shown in the description of the DO-1000 point in the figure
above.

OPC UA client data delivery

Take the following data point DO-1000 as an example
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BL200UA

10 status
10 Slot:2,Module Type:DO,Module Name:M2082

Channels Modbus Address Value PowerOn Status Open/Close

1 1000 Open Open ~ OpeniClose
2 1001 Open Open ~ Open/Close
3 1002 Open Open v Open/Close
4 1003 Open Open v Open/Close
5 1004 Open Open ~ Open/Close
] 1005 Open Open A4 OpeniClose
7 1006 Open Open v Cpen/Close
] 1007 Open Open v CpeniCloze

Back to Overview

Shenzhen Beilai Technology Co.,Ltd {v1.0.11) / 2022-02-17

Click the value of the DO-1000 data point, it turned out to be false, there is no \in the
square, click once to put V, click the left mouse button in the blank space or press the
[Enter] key on the keyboard.

B Urified Automaton UaExpert - The CRC Unfied Architecture Clen: - NewProject” - 8 X

fie View Server Document Seftngs Help

DPPBO =0 X2 RO

Breject B X Daza horess View O seevibutes ax
v [ Project 4 Server Node Id pephsy Datatype  ource Timastem erver Timestam  Statuscoce Glelh ®
v [ Servers 1 4 dlean 164731061 Good "
) BL200 OPC UA Server 2 5 olean 164731067 Good Hate Vo
5 file Soolean 164731068 Good v Nodeld ne=4;=6001
v 13 Decuments 4 file Bodlean 164731070 Good
B Data Aceess iew 5 ﬂ:e Euu}ean 16:4731.071 ﬁuo: Namespacelndex 4
5 s Sodlean 164731077 Goot i e
7 false Boolean 164731079 Good dastirerine Nimerk
g filse foden e ood erter scot
ilse odlcan oo - o
i filke Sodlean 164734757 Good LT Varsble
1t filie Soolean 164734758 Good BrowseNane 4,%D0-100"
12 filke Soclean 164734760 Good 5 i -
It i el e e Bl st
ke odlean oo Desa  REC1000"
15 filie Soolcan 164734760 Good oD i
15 il dodlean IG73TI0 Good WriteMask 0
4 790598 float 165022228 165022228 Goos 5
18 00503751 Float 16562228 16302208 Good Uz iy z
19 000503751 Float 165021978 162921978  Good
20 000503751 Float 165622228 163922228  Good
v Ve v
Bedarannas 8 x
Mress Space ax G o ~
o Higlight = Refererce  Targst CisplayName
@ A3000 3 HasTyp=Defir... EaseDataVariatleType
@ A0
300
@ A0
v&o
@ pi2000
@ i 2001
012062
@ 012063
@ 02004
012065
@ 01206
@ 02007
v & 00
@ 0a-1000
DO-1001
PR 7 . |
[ ax
%P
“imestarp Source Server Message

The OPC UA client will send a message successfully. Because the server responds
quickly, you can see that the value has changed to "true".
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1 Urified Automation UsEspert - The 09C Urifed Architcture Clet - NewPrcject” - X

Fe View Sever Decment Seffngs ke

DpBBO #=0X%8 BED

Ievject 3x] Dute hovess Fiew 0 [imbutes ]
v B Project & Server Node 1d Datatype  ource Timestam erver Timsstam  Ststuseode. 4lwih ® ¢
v B Servers | OO Nl Bodeon 163219 16T Sood i
oclean 471 31060 Goo
N H Boolean 164731068 164731068 Good  Nodeld
v B Documents 4 B Boolean 164711070 Good
D s Abces Vb g gw}ian ]6‘ ‘gl], qu: Nnmespa:elrdex 4
s oolean 47107 Goo
H Boolean 18: 079 Good IdertifierType Nurreric
§ oo Bodeon I TN Sood dertifer €
oolean Az, Soo = ;
10 8260 OPC U Boolean 164734, Sood Nodelass Narizbls
11 e Boleon Soed BrowseName 4,0O-1000°
200 0PC oclean Goo : e
}i gs&g g;g j EDO}EM snﬂg D\Sp‘ElemE 'DO-1000"
200 0PC oclean Goo Descript “REG1000"
15 BL200 OPC U Boolcan Sood ESEnpRo "
16 0] Boclen oed WriteMask 0
200 OPE U pat Soo )
18 BL260 OPC U Foat Sood Userkirishlask 0
19 812 NS2INumeric - AL-3004 Float Sood R B
20 BL2 NS2iNumeric - AI-3006 00075 Float 605251 17005231 Bood ; e
lid
¥ Velue :
Reburenees a
Mliress Spae ax G g P v ¢
% e Kighlight v Refersree Target DisplayName
" HasTypaDefini.. BaseDataVariableType
@ D202
@ po-1001
v
Log -]
#D
Timestzrrp. Source Server Message

CA Plugin BL200 CPC U... Write to node NS4{Numericl£001" succeeded [ret = Good (000000001)]

Check the DO status in the web configuration of BL200. DO1 is also changed from the

original open to close.
BL200UA

10 status
1o Module Module Channel Modbus 24V Address- Soft (o] Channel Status
Slot Name Type Number Address State Version Status
1 M1081 DI il 2000-2007 9001-Power Off 5 Normal EHanneL St

=3

2 M2082 Do 1 1000-1007 9002-Power OF 5 Narmal Ghia ””39' Statu

Channel Statu

3 M3041 Al 4 30002008 9003-Fower OF 5 Normal e
4 M4044 AO 4 4000-4006 9004-Power OF 5 Normal Zairel S
5 MB021 com 2 0-0 9005-Power OFF 5 Normal Cm‘””g' Statu

Shenzhen Beilai Technology Co. Lid {v1.0.11) / 2022-02-17
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BL200UA Status = System~  Seitings~ IfO Module ~  Seral Module ~ OPC UA~  Operation&Control =  Logout

10 status

10 Slot:2,Module Type:DO,Module Name:M2082
Channels Modbus Address Value PowerOn Status OpeniClose
1 1000 Open hd Openi/Close
2 1001 Open Open w OpeniClose
3 1002 Open Open ~ OpeniClose
4 1003 Open Open ~ Open/Close
5 1004 Open Open A OpeniClose
6 1005 Open Open ~ Open/Close
g 1006 Open Open A Open/Close
8 1007 Open Open ~ OpeniClose

Back to Overview Save & Apply | v | Save H Reset

Shenzhen Beilai Technology Co. Ltd (v1.0.11}/ 2022-02-17

6.3 BL206 Communication Example

6.4 BL206Pro Communication Example

6.5 BL201 Communication Example

6.5.1 Siemens S7-200SMART and BL201

1. Prepare 10 modules: Coupler BL201, digital output module M2082, digital input
M1081, analog input module M3401, analog output M4043. Module assembly and
wiring refer to 3 Installation, 4 Device connection.

2. BL201, S7-200SMART, and PC need the same LAN. Power on BL201 and
S7-200SMART, and open Siemens STEP 7-MicroWIN SMART software. Click
GSDML management, in the pop-up window, click Browse to find the GSD file of
BL201 and click Open, click Open to complete the installation of the GSD file.
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DEEd) - Project! - STEP 7-Micro/WIN SMART - o x

Debug  Tools  Help

Mk

Tatroduction

7 Import GSDML fles X

< © 4 [l > WEE > D) > he » BL20OPN v o

£ BL200PN g%
"GSDML management” allows you to install and delete GSDML files for PROFINET,
|R v R4 E- m @

BHEE = Fh

TInportad GSINL files B Desktop 7

lmu tion Date Status]
GSDML2 35 BeieBL200PN 2022093 [pos 030 ok |
1 |

1/07/2022 11:08 XML 378 250

[

] Instuctons

{5 Favoiies

il BitLogic

{2 Clock

(2] Commurications
3] Compare

(= Comvert

(5] Counters

] Fiosting Poirt Math
{2l Ineger Math
{1 Imerpt

L Logics Operations

<

2 Program Coriel

% ShitRotate Tnstall ner GSINL
Sting

Table [Clsersbbpeskion)

&l Timers

5] PROFINET

{2 Libraes L |

] Call Subroutines: e r ‘ |

| |GsoML file(ami v

Fo ]| ==

Not connected

3. Click Tools, click Find PROFINET Devices, click Find Devices, find BL201, and the
name of the BL201 coupler is bl200pns. (The found coupler name must be consistent
with this name during configuration.)

Project! - STEP 7-Micro/WIN SMART - o

i %
= %

e
IR

e v
e o Program Commerts
& cPusAD 1| Network Comment .
(2] Program Block -
Symbol Table:
e — Conmunicaton Tnterface ress the Edt” button t change the device name of the selected
1] Data Block [Realtek PCIe GbE Family Controller. TCPIP. Auto. 1 v] device. Pvess“mle “Flash ugm'nfc:nmmnnnuuuyy flash device
- LEDS to viually locate a connected device.
H £t Bock 7] PROFINET Deviee MAC Address
B Commuications 2 [ Enterconment B e IGATESISHESOC _ Flash Lihts
st ;
3 Tools . 1 adcress
& ] Insuctos: — 0.0.0.0
1] Favories
Bit Logic SubnetMask.
] Clock 0.0.0.0
{2 Commurications 3 | Enter comment
3 Congare DefatGatenay
% Somen Ly e
{6l Flosting Poirt Math Device Name (Chinese, ASCII characters a2, '
il IntegerMath . should not start with mumber, ., or port-n( ¥
ke Potend ith . or %
{2 Interpt 2
Lagiea Operations Bi200pns et
a e o Convertname: bi200pns
] ShitRotate
@ swing Frd e |
(= Table
3] PROFINET e Close
{2 Librares
{31 Cal Subroutines TEMP - , .
TEMP

4. Click Tools, click PROFINET. Select the controller and click Next.
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Project! - STEP 7-Micro/WIN SMART

&

&

Options

figure a PROFINET network step by step. The PROFINET configraton s generated and stored in the
joaded to the PLC together nith the project,

PLC Role

Selecta ole for the PLC.

[PROFINET controller -

(&l Timers
{51 PROFINET
L

] Call Subroutines

: e ol

5. Find BL201 in the hardware catalog, click Add, add it to the device list, modify the

name of the coupler to bl200pns (communication key parameters), and assign the IP

address of 192.168.5.10 to the coupler. The IP address assigned to the coupler must
be in the same LAN as the IP address of the PLC. You can also modify the IP address
of the PLC on this interface. After the modification is complete, click Next.

/F.:.,\ DEd&) - Project1 - STEP 7-Micro/WIN SMART = <
" E W o > @
T bt ba Bt b b @ ) ’
3 ¥ PNOEN AN Y 3 3 jﬂ j ] ,_U? w
INEIANTEIAS SN NR T S| N =1 il
HighSpeed Motion PID PWM Text GePut Data PROFINET || Motion PID Control SMART Drive Find PROFINET || Options
Counter Display Log Control Pancl ~Panel  Configuration = Devices
3 O | Uplg| PROFINET Con jzard X
i [T PROFINET network PROFINET-10 } - v
mert] 5B CPU SR20(Emart200) &10
[ BL2OCPNVL0.20200pns & belai
. [ L200eN(0) & BL20010 Systen
B200pns
2 [ Enter comment
Contraller paramsters = — — =
Ethernetport
3 [ En ] [P 1 acess datasfixedlto the val s oo ey er mean
Paddess| | 182 168 5 . 16 fratonName: [smar 0 | sdcode [roon =] m
SubmetMosk] [ 255 . 285 . 255 . © StartUp tme: [ 10000 ms
veruf [0 . 0 . 0 .0
. Actideno.: 2232.001
nnnnnn Device tabla =
| = T i oo —
| i BLI00PNVL0.2 BI200pns, 192.168.5.120) |
3 F
= .
(@l Timers
5] PROFINET L L
{2 Libraies . |
1] Cal Subroutines £ |
| ] .
<Previous m Generate Cancel
o | (=]

6. Configure the |0 module connected with the BL201. Click Generate. Add modules
in the order of the IO modules hung behind the BL201. Power supply modules,
extended power supply modules, and terminal modules do not need to be configured
and do not participate in the sorting.
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IUES IR

=]

=R

Project] - STEP 7-Micro/WIN SMART

High Speed Motior PWM  Ted GePut Data PROFINET | Motion PID Control SWART Drive Find PROFINET | Options
er Display Log Control Panel  Pancl  Conflguration=  Devices
o — i Tools
| upla| PROFINET Configuration Wizard
MAN x| SrErretiok eraoei0.2
Program Comment4PU SR20(emart200) €lick. the "RI" Button tosdl a medale For thiz devics: ETHead module.
| 5L200Pn 1.0.250200pms 2000
h 1 | Netnok Conment 53 51 z00en(e) L Lindex. | Modue Submodde..| Skt Subill,__ NIt IrpuSiza(. |
(] FrogiamBlock Gl o [szeomn 75 BA
-] Symbol T able [ M8 (1P e [
- Status Chat - A 5 Manas (a1 4-20ma 0-20macy | M [LUE} D) B0
(1] DataBlock M4043 (440 O~5¥)(4) Pot 1 032769041 .. M1081 (BDIPIP)
& SystemBlock fomple ton "™ E 53R M1082 (DI NPN)
& 3 Cross Reference — s 1| womeonn | i i 2 il M1161 (1601 PAP)
i % Connysciions 2 [ Evtercomner 12| wiom woreven 5 o 7 M162 (16011PN)
B Took "™ [l 51 I : 22 I I _1C 251 GO0 PF)
(& Instructions ﬂ [l E] M3041 (441 420m... 3 123 8 | M2082 (00 NeN)
@ Fovartes » 4 | mos@oo 4 129 8 2161 (160071P)
(] BitLogie CilE M2162 (1600NPN)
3] Clock b i = ©RD
& (7] Commurications 3 [ Ertercormmen T = Subnode
&3] Compare = [
-] Comvert (I &
& (4] Couner — T il s
B % FloatingPoint Mah - H 10
1] Imeger M . = T
=l It i 5
= (4] Logical O persions - L]
& Move S 13
{3 Program Control o |- 14
& (] ShitAoae R 15
- Sting LIk 16
(= Table T InlE 7
- PROFINET o 2 =
& (@ Libaios
& (1) Cal Suboutines Ddete
bl Update Time (ms) 400 =] pateriod B =
<prevous | mext> Generate Gancel
' I =

M2082 corresponds to address QW128, M1081 corresponds to address 1W128,
M3401 corresponds to address IW129-IW136, and M4043 corresponds to address
QW129-QW136.

7. Click PLC, click Download, search for PLC in the pop-up window, and click OK.
click to download.

Program Commerts

1| Netwotk Conment

Project - STEP 7-Micro/WIN SMART

& g Do lock Communications X
-] Symbol Table N

{0 Status Chat ‘Commurication Interface

(3] DataBlock [Reslek e Goe Famiy Conroler TGP Ao

=] Pree the 6 bt tochange the 9 data nd staton name of
e elcted G, ress he s L butin o contis

[3] Found crus. flesh GPULED to visually locate @ connected CPU,
2| Ertercommert
-7 Wieads FUS MAC Address
&3 Took EVOCAVEDFS S | Fashights
- nstucions —A
il Fovoies P address
-4 BkLogie [S2ws 5.3 | et
&3] Cock
51{£] Comnurications 3| Erter comnmen SubretMask
(#-{3] Compare. -~ 255,255,255, 0
[#-{=5) Convert = = =
-] Courters —
5428 Floatng Pt Mah DefaultGatenay
{21 Irteger Math
© {70 Inenupt
(=14 Logical Operstions. ‘Station Neme (ASCIE characters a2, b
{2 Move amart200
-2 Progiam Control

£l s i - [ | ssou.. | saou.. | ossou |
{3 Timers
=] PROFINET [ Jiese o | ool
0 {0 Lbveies | TEwe
4] Call Subioutines | TEMP. T |
4 [ TEwe [ |
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Download x

Downl oad blocks to CEU
Select blocks to download

o Click Dovenload to heain

Blocks Optiens

[ PFrograrm Block [ Frormpt on RUN lo STOF

[v DataBlock [+ Prompt on STOR o RLIK

fw Sustern Block [V Cloze dislog on success

€) Click for Help and Support Dowirload Closs

After the download is successful, open the status chart and monitor the channel value
of the IO module.

Project] - STEP 7-Micro/WIN SMART

1 fRoeee o F 0 @@ 81850 Bt 4O O EE R R

I 5L Progiom Block

-] Symbol Table

|| 53 Status Chant A
1

Chat
500 DataBlock

Status Chart 3 x

a
-8 (06200 %0840
L1 1280 et M M1081EER
L7 it M1 051%) \%
b oo o a0 M208285
la 087 8k  M20825E) B
w129 Unigned 2% M304TE 2%
L W13 | Unigned o M30475570R8
02 0128 Unsigned 53 MADA3ES
135 Ursigned 0 MA40435570EE

{20 Liraies
-2l Call Subutines

1< n Chartt /[

Refer to 5.5.4 Process Data Definition. When the range is 4-20mA, the theoretical
value input of Al first channel IW129 is: 22958/65535*16+4=9.60507 mA. When the
range is 0-5V, the output of the first AO QW129 is: 65535/65535*5=5V.

6.5.2 Siemens S7-1200 and BL201

1. Prepare |0 modules: Coupler BL201, digital output module M2082, digital input
M1081, analog input module M3401, analog output M4043. Module assembly and
wiring refer to 3 Installation, 4 Device connection.
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2. BL201, S7-1200, and PC need to be in the same LAN. Power on BL201 and
S7-1200, open Siemens TIA V17 software, and create a new project "BL200PN".

LEE]
Totally Intograted Automation
Create new project
eroject name: [ 120070
G R LI
L
|
Create

3. Click Devices and Network, click Add New Device, select the controller, select the
corresponding CPU of S7-1200, and click Add.

Totally Integrated Autom

EMFRE
® ExFERE PV
E e | | |
® EmieE 2
~TaEnE e
~ @ simamc s7-1200
~lmcr
e » [@ CPU1211C ACDCRlY

» [@ cPu 1211c DCIDCDC
» [ cPu 1211C DCDCIRY
» [ CPU 1212C ACDCRlY

CPU 1214C DCIDCIDC

m e [es7aisiaciono
Hit » [ CPU 1214C ACDCRYy o e
[ CPU 1214C DOIDCIDC
Il 657 214146300160 g

JTj5es7 21iaaca oo
» [ cPu 1214c DCIDCIRY
PR » [ CPU 1215C ACDCRlY
» [ cPu 1215 DClDCIDC
» [ cPu 1215 DCDCIRY
» [ cPu 1217 DCIDCIDC
» [ 35 CPU 1200
» [ SINATIC 7-1500

4 B
3 MBIEEREIAT 81

{ES{EREIAT 04§ © 0.04 AiE
% PROFINETEECIFAFARIZ  HMI A PLC iBlB(E

[T EENE

» BERE EfTFMSRE :  G\PlEi TEX FHBL200\BL200PNIBL200PNIBL200PN

4. Click "Options" - "Manage General Station Description File GSD", in the pop-up
interface, click "Source Path", search for the target folder where the GSD file is stored
in the source path, select the file, click "OK", and select the GSD file , click Install,
after the installation is complete, the hardware catalog will be updated automatically.
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Totally Integrated Automation
be o Gootioe e MM ¥ ) [ e | PORTAL

[ Toosbousviow [dh Histworicvisws JAY Dovion view =
= |els e 4 [ Device overdew | H
1 | £
e so [iadoress aodmss [Type H
ST ' L = C] ¢ =
W A newdevce v Ll = |8
oh Devices & netnosks 101 s
b AR iTEd] i e e i el s . v e
f ol Bt Sl 1 o1150G 10 -
» g Securiy setemg: 2 N4 st )
» o Crossdevice oncsions o » i sameryboares E
» 5l Commendota 14 e =] vl ¥
» 6] Dacumentson setings T e »‘moo i
< o » [ oing g
19 i
" 120 =
» 15 Cond eacesush memery z o =
i 152 g
153 =
1o =
135 w
1254 E
1 ]
3
e -
s z
s s
o s v -
< 0 51 [1o0% F oy @ < u >
| properties  |*l info & [ Disgnestics
rences | Complle |
e = s
v [Detaits view
Module | © Descipnen ot 7 Eron wamegs Time 7
rame
BN Device canfguntion I
ISy — 3
s s
& echnionycbiecs:
) Extermat scurce tir |
i Rz
=
>

Manage general station description files
Installed GSDs GSDs in the project

Source path: [ G:{ASEE T TESTRF SRR SRS VNI | A= AT A5 IBL200 5551 BL201 PHEIRE V11 5 | |E|

Content of imported path

[ File Version Language a |Status
EFSDI’UL—UE.BE—BEH&[—BLZOP\HJ 820230626 x| V235 Englizh Notyet installed

Install || Cancel ]

(<] I |
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”Ma'nage genera'l' station ﬂ.escrii:ti'un files

Installation result
1 hleccane
o Installation was completed successfully.
| Save log | | Install additional files | E Close i

5. Double-click "Device and Network", in the right directory of the network view, find

the product model of the GSD file installed above, the path is as shown in the figure
(Other field devices->PROFINETIO->1/0->Beilai- >BL200 10 System->BL200PN),
drag or double-click BL200OPN to "Network View".

Totally Intograted Automation
“ iz PORTAL

Devices & Topok dh Networkview [ Device view || Options e
2 [ nevnot] L comcions e sRula: | [ Wewormoverview | Go [ V0 communication | ven [ » |E
Woees :
- | 3
e bl200pns 3 L - )| 8
Ehitanac o ﬂ - 5
| sot assigned L]
L | =l
g
g
5 3] 105 I < 5
|2 Properties [} info L [ Diagnostics
General T T Compile |
3] 4. 1@ [ show ol meszages ] <] W >
~ | Details view i
I pn Descipton Gawo P bren Memeg me s )
= - i
ey
0

6. In "Network View", click "Unassigned (blue font)" on the BL200PN coupler and
select "PLC_1.PROFINET interface_1".
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|r% Network| £ Connections | HMI connection [-] &= 5 W @ s

PLC_1 bl200pns i :
CPU 1214C BL201 DP-NORM

NOL  select 10 controller
FLC_1 FPROFINETH2[]_1

BL201PN » Devices & networks

5[H Q. 4

I 10 system: PLC_1.PROFINET 10-System (100) [

e MNetwork u? Connections | HUI connection [~] oy L

PLC_1
CPU 1214C

bl200pns
BL201 DP-NORM
PLC 1

----- PLC_1.PROFINET IO-Syste... o

7. Double-click the coupler icon to enter the "Device View", add an extended IO
module in the "Device Overview", find the corresponding IO module under the right
directory - module, double-click the icon, the order of the modules should be in
accordance with the order of the |0 modules hung behind the BL200PN, the power
module , extended power supply module, and terminal module do not need to be
configured, and do not participate in the sorting.
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U Siemens - G5 T tESCPF\BL20018L200PNBL200PNISIENBL201 PNIBL2OTPN

Project Edit View Inzert Online Options Tools Window Help Totally Integrated Automation
i Eswepoiet & X = 55 X Q& 5 MG B R Y coonine F cooffine o BB X - 1] [seechnprocc | A EOsE
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4 Portal view

8. Click the network port of the coupler, click Properties, select the Ethernet address,

and modify the Ethernet parameters of the coupler. The IP address must be in the
same network segment as the S7-1200, and the PROFINET device name of the
coupler is "bl200pns".

Note: Remove the "V" in front of "Generate PROFINET device name automatically ".
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4 Portal view

The default name of the BL200PN coupler is "bl200pns". If it is not filled with this
name, click on the coupler and right-click to select the assigned name.
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Click the drop-down menu behind "PROFINET device name", select the name of the
device that has been allocated before, select "PN/IE" for "PG/PC interface type";
select your own network device for "PG/PC interface"; click " Update the list" and wait
for the prompt "Search is complete. Select BL200PN coupler, click "Assign Device
Name" below to complete the assignment of the coupler name, and click "Close" to

close the page.
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Assign PROFINET device name.

i =i

Configured PROFINET device

PROFINET device name:
Device type:

Online access

Type of the PGIPC interface:

PGIPC interface:

Device filter

bl200pns
[ bl20op

[BL201

[®_Pnie

ﬁ Realtek PCle GbE Family Controller

[ Only show devices ofthe same fype

[} Only show devices with bad parameter settings

[ Only show devices without names

Accessible devices in the network:

IP address

l92.163.1_220 00-02-A7-2E-74-CD  BL200PNS bl200pns

MAC address Device

FROFINET device name

Status

@ oK

[| Flash LED

<] I >

[ Update list Assign name

Online status information:
(i) Search completed. 1 of 5 devices were found. E
o search completed. 1 of 5 devices were found. E
o Search completed. 5 devices found.
<] ] [l

Close

9. In the network view, select the S7-1200 PLC network port, click Properties, select

the Ethernet address, and set the network port parameters.
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4 Portal view

10. The hardware configuration is completed, save, compile, and download. Click

"Go Online". At the same time, a new monitoring table can be added, and the on-site
IO value can be monitored online on the monitoring table.
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4 Poral view
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Refer to 5.5.4 Process Data Definition. When the range is 4-20mA, the theoretical
value input of Al fourth channel IW74 is: 23333/65535*16+4=9.69662 mA. When the
range is 0-5V, the first QW64 output of AO is: 65535/65535*5=5V.

6.6 BL203 Communication Example

6.7 BL202 Communication Example

6.7.1 TwinCAT 3 and BL202

1. Prepare 10 modules: Coupler BL202, digital output module M2082, digital input
M1081, analog input module M3401, analog output M4043. Module assembly and
wiring refer to 3 Installation, 4 Device connection.

2. Connect the network port ETH1 of the BL202 to the network port of the PC. Do not
connect the network port of the BL202 wrongly, and power on the BL202 coupler.

3. Import the XML file

Copy the XML file (BL200OEC-v1.01.xml) to: ....\TwinCAT\3.1\Config\lo\EtherCAT, and
load the XML to TwinCAT as shown in the figure below. Note: When the XML file in
this folder is updated, you must re-click to download the device description file.
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‘ 105 items
(@] TwinCAT Project! - TXaeShell Y & Quick Launch (Ctrl+Q) Pl - B x
File Edit View Project Build Debug ‘ | TwlnSAFF ?LC T,EET, Srcrcvpei Tools V\f\lh'ndww Help
-o|f-u-ume| Rt > | Arach... - = SRR EsEzeD-,
Build 402410 (Loaded i Activate Configuration g | | & e =

Restart TwinCAT System

Solution Explarer
— . M| Restart TwinCAT (Config Mode)
FERERIrIE L] B g
& Reload Deviees
Search Solution Explorer (Ctrl+;)
| "¢ Scan
] Solution "TwinCAT Project1’ (1 project) & Toagle Free Run State

4 gl TWinCAT Project!

|
4 (@ svsTEm Show Online Data
¥ License |[E2] Show Sub ttems
4 & Real-Time & Hide Disabled ltems
1/0 Idle Task
B i & software Protection.
8 Tasks
&% Routes Access Bus Coupler/IP Link Register...
22 Type System Update Firmware/EEPROM »
[H] T<COM Objects Show Reattime Ethernet Campatible Devices
MOTION K
i pic File Handling »
[ sareTy | Selected ltem »
S FherChTDevices 4 Update Device De fons (via ETG Website)

TeProjectCompare Reload Device De: s

7
Target Browser 5 Manage User Defined Whitelist..
% Mappings Bode Plot » Manage User Defined Blackist.
Filter Designer »
About TwinCAT

upport previewing )  Add to Source Contrl

4. Open the TwinCAT XAE software, click [FILE] -> [New] -> [Project] in turn, and the
interface as shown in the figure below will pop up.
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b | %y File.

Ctrl+N
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@ Save as Archive. Today Open Project/ Solution
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Source Control ' j Mew TwinCAT Project...
Page Setup... @ New Measurement Project...
Print... Ctrl+P
Recent Projects and Solutions » Search project templates P~
Exit Alt+F4
[@l TwinCAT XAE Project (XML format)  TwinCAT Projects
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Start Page @ x

[@0 start Page - TcXaeshell ¥ & Quick Launch (Cirl+Q) Pl = O x
[Fie]| edit  View Project Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
[\ Ctrl Shift+N b Attach.. - 5 msnEmeo-.
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@ Start Page

b | %y File.
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TwinCAT 3 BECKHOFF
cirl+s
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. &
@ Save as Archive. Today Open Project/ Solution
_J Send by E-Mall.. TwinCAT Project1.sin <
W Save Al Ctrl+Shift+5 Di\he\EtherCAT\TWinCAT Projectl New pI'OJECT
Source Control ' j Mew TwinCAT Project...
Page Setup... @ New Measurement Project...
Print.. Cirl+P
Recent Projects and Solutions » Search project templates P~
Exit Alt+F4
[@l TwinCAT XAE Project (XML format)  TwinCAT Projects
More project templates...

Start Page @ x

Select [TwinCAT Projects] as shown in the interface and select [TwinCAT XAE Project]

in the middle of the interface, and keep the default (name, location, solution name can
be modified according to needs), and click the [OK] button.

5. Scanning device

Click [I/O]->[Device]->[Scan], and click on the pop-up interface;: OK—OK—Yes—Yes.
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TcXaeShell

0 scan for boxes

BH(N)

TcXaeShell

0 Activate Free Run
I Z0

E(N)

Scan to the Box1 (BL202) coupler, and the module information connected to the

coupler is below Box1.
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6. Data interaction
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Check whether the BL202 coupler is in the OP state

141

Shenzhen Beilai Technology Co., Ltd

M Add to Source Control ~




V>
(BLIIOT EdgelO BL200 Series

MAKE lIOT €EASIER

[ TwinCAT Project! - TcXaeShell ¥ & | Quick Launch (Ctrl+Q) Pl= B %
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
-o B -u-aEd(8d

| 9 <& | Release - TwinCAT RT (64) - P Atiach.. 5 merREnes-
| &

Build 402410 (Loaded - = &8 | TwinCAT Project! - || <Local~ | |

TwinCAT Project] + X

I
Gei-|o-d |"E General EtherCAT DC  ProcessData Plc  Slots  Startup Cof - Online
Search Solution Explarer (Ctrl+:) p-

[ Solution ‘TwinCAT Project’ (1 project) State Machine

a Gl TwinCAT Projectt Bootstrap
4 |l sYSTEM Current State:
1 License Pre-Op Safe-Op
@ reame Requested it
[ 10 Idle Task Op Clear Error
B Tasks
o DLL Status

22 Type System

[@] Tccom Objects Port A: Carrier / Open
=)
';ALCC)TIDN Port 8 No Carrier / Closed

IR SUrERy Port C No Carrier / Closed
[ c++
& anatvTics Port D: No Carrier / Closed
o

% Devices

File Access over EtherCAT

4 7% Device 4 (EtherCAT)
*% Image Download... Upload...
*% Image-Info v
E 2 IS::::JS”“‘ Name Online e Sze  |add.. [infout] Ussr.. | Uinkedito ~
5 W Oupats #1 Channel 1 0 BIT 01 390 Imput ©
» #I Channel 2 0 BIT 01 391 Input 0
#1 Channel 3 0 BIT 01 392 Input 0
b @ Module 1 (M2082-8D0) # Channel 4 0 BIT 01 393 Input 0
b @ Module 2 (M1081-8D1) #1 Channel 5 0 BIT 01 304 Input 0
b @ Module 3 (M3041-4A1) #1 Channel 6 ] BIT 01 305 Input 0
P @ Module 4 (M4043-4A0) # Channel 7 0 BIT 01 396  Input 0
E g::’:jé?: %1 Channel 8 0 BIT 01 397 Input 0
W ypnies #1 Channel 1 0 INT 20 400 Input 0
#I Channel 2 0 INT 20 420 Input 0
#1 Channel 3 0 INT 20 440 Input 0
# Channel 4 0 INT 20 460 Input 0
# WeState 0 BIT 01 1521 Input 0
#1 InoutTooole 0 RIT 01 15241 _Inout 0 b
[ Ready () A Add to Source Control ~

Digital output and analog output

Take M2082 as an example: To make channel 1 of the module output, click "Write" in
the "Online" window corresponding to the module "Output[1]", and enter the value "1"
in the "Dec" column of the dialog box And click "OK", you can see that the channel
indicator light corresponding to the module is on, and the software interface can
display the written value at the same time. Similarly, the operation method of the
analog AO output M4043 module is the same,
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32 Type System = Value: ‘19660
[@] TcCOM Objects
MOTION

lorer

New Value: Force.. Release

[ sarery Comment:

ANALYTICS

4

4 Devices
4 5= Device 4 (EtherCAT)

e

%% Image-info

2 SyncUnits 7| Hex 0:4CCC Cancel T ™
o ]

»
3
> B Outputs
b
a

Set Value Dialog X

@ infoData
@ Box 1 (BL20DEC) Boot HexEdit
4 @ Module 1 (M2082-800) & | e ac
‘ ‘:,ur:::nen | f BitSize: O1 O8 @18 O3 O8t O7
B Channel 2
v Channel 3
& Channel 4
&+ Channel 5
B Channel 6
B Channel 7
B Channel 8
4 @ Module 2 (M1081-8D1)
b3 Inputs
b @ Module 3 (M2041-4A1)
‘e
« WO
&> Channel 2
& Channel 3
B Channel 4
b WeState ol

Add to Source Control =

Digital and analog inputs

Take the M1081 module as an example: If the module has a signal input, it can be
monitored in the "Inputs" of the module. Similarly, the viewing method of the analog Al
input M3041 module is the same, as shown in the figure below:

{@ TwinCAT Project! - TcXaeShell X & | Quick Launch (Cirl+Q) Pl = B x
Fle Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope JTools Window Help
o |B-0-2 BB LA |90 | Release  -| TwinCAT RT (64 - P Attach.. - # SlRsRERe B,
Build 402410 (Loaded - - e % | TwinCAT Praject] - <Local> -l | | | = | =
Solution Explorer 3 | TwinCAT Projectl + X Error List
dE-|ora| ;E Name Type Size  =Add. InjOut Linkedto
Search Solution Explorer (Ctrl+) £~ | ¥ Channel 1 BIT 01 390 Input
@ TcCOM Objects N A Channel 2 BIT 01 39.1 Input
& morion #I Channel 3 BIT 01 392 Input
il pic #1 Channel 4 BIT 01 383 Input
120 SAFETY # Channel 5 BIT 01 394 Input
[ c++ #! Channel 6 BIT 01 39.5 Input
& anaLyTics #1 Channel 7 BIT 01 306 Input
1 Channel 8 BIT 01 397 Input
4 “E Devices
4 == Device 4 (EtherCAT)
%% Image
%% Image-Info
b 2 SyncUnits
b Inputs.
b B Outputs
b B InfoData
4 @ Box 1 (BL200EC)
4 @ Module 1 (M2082-8D0)
4 W Outputs
& Channel 1
B Channel 2
B Channel 3
B Channel 4
B Channel 5
& Channel 6
& Channel 7
B Channel 8
+ o edie oriesien]
4 [TTnputs]
#I Channel 1
#1 Channel 2
#1 Channel 3
#1 Channel 4
#l Channel 5 Command Window - 1 x
%1 Channel 6 5l o
#1 Channel 7
#1 Channel 8 -
Module 3 (M3041-4A1 i
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{@ TwinCAT Project] - TcXaeShell X & | Quick Launch (Ctrl+Q) Pl = B x
Fle Edit View Project Bulld Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
-o |8 -n-a WP | 9 - & | Release - TwinCATRT (x64) - b Attach... ~ | = FmerREze B,
Buld 4024.10 (Loaded - - 37 1 |[B] 2 [ [@[7.] & |  TwinCAT Projectt | | | & il
—

Solution Explorer R TwinCAT Projectl & X
@i o-d| =
Search Solution Explorer (Ctrl+) P~
4 @ Box 1 (BL2ODEC) -
4 @ Module 1 (M2082-800)

4 1 Outputs
B Channel 1

Type Size  »Add.. In/Out Linked to

INT 20 400 Input
INT 20 420 Input
INT 20 440 lnput
INT 20 460 Input

B Channel 2
&+ Channel 3
B Channel 4
& Channel 5
B Channel 6
B Channel 7
B Channel 8
4 ® Module 2 (M1081-8D1)

Inputs

#l Channel 1
%1 Channel 2
# Channel 3
#1 Channel 4
#! Channel 5

% Channel 4

4 ® Module 4 (M4043-4A0)
4 T Outputs
B Channel 1
&> Channel 2
B Channel 3
B Channel 4
b @ Wstate
b @ InfoData

&% Mappings

6.7.2 Omron NX1P2 and BL202

1. Port1 of Omron NX1P2 is connected to the network port of the computer, and Port2
is connected to the ETH1 network port of BL202. Omron NX1P2 and BL202 powered
up.

2. Open the Sysmac Studio software, create a new project, select NX1P2-9024DT,
and click Create.

[ Sysmac Studio (32bit) =2 o %

Offline . .
| meweoew i
Project name BL200EC

[@w Open Project

Author Admir|

Comment

Type 'Standard Project T|

Online

% Connect to Device

Version Control 2
'gﬁ Select Device

Category Controller |
Device NX1PZ "~ |- [o024DT v

Version 140 T|

W, Version Control Explorer

License

B License

Create

3. Click Configuration and Setup - Controller Setup - Built-in EtherNet/IP Port Setup to
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view the fixed IP address.

B BL20DEC - new_Controller 0 - Sysmac Studio (32bi) - B X

FEile Edit View Insert Project Controller Simulation Tools Window Help

<Search> -

¥ 1P Address

© Fixed g
LI 10> 162.250. 1|

L 555 . 255 255 _0

@ Obtain from BOOTP senver.

@ Fixat the IP ad ined from BOOTP server.

' Default Gateway
E—
¥ DNS
DNS O Donotuse ® Us
Prcr ONS zever |
Secondary DNS sever |
Domain name NN

¥ Host Name - IP Address

t Name. 1P Address.

Reset all to default. |
> %

Description | Program | Location

H Filter

4., Set the computer IP and PLC in the same network segment.

@U" & Configuratiescherm » Netwerk en internet » Netwerkverbindingen » - | 4 | [ Zoeken in Netwerkverbind gen pe) |

Bestand Bewerken Beeld Extra Geavanceerd Help

Organiseren v Dit r K aat uitschakelen Drahl met deze yerhind 1L 2 . =0 I @

L‘. Bluetooth PiEERE ¥ Eigenschappen van 2 ‘ kS | Eigenschappen van Internet Protocol versie 4 (TCP/IPvd) E
= Niet verbo 1 Netwerken | Delen |

x EB Bluetooth Algemeen

Nesbinding ciken i IP-instellingen kunnen automatisch worden toegewezen als het netwerk
-_Q- Realtek PCle GBE Family Controller deze mogelijkheid ondersteunt. Als dit niet het geval is, dient u de

netwerkbeheerder naar de geschikte IP-instellingen te vragen.
Deze verbinding heeft de volgende onderdelen nodig:

*) Automatisch een IP-adres laten toewijzen
@ Het volgende IP-adres gebruiken:

[ 1 JBlqos pakketplanner ~ A

JB} Bestands- en printerdeling voor Microsoft netwerken IP-adres: 192 . 168 . 250 . 168
E\ -i TwinCAT Ethemet Protocol for All Network Adapters sclnetsaisc e~
W i Intemet Protocol versie 6 (TCP/IPv6 L

I 5 Standaardgateway: 192 .168 .250 . 1
™ =TUShmrogramma van Onk-Layer Topology Discover |

W) i Link-Layer Topology Discovery Responder - Automa NS-serveradres later

: )
il Ul . ! @ De volgende DNS-serveradressen gebruiken:

Voorkeurs-DNS-server: 192 ,168 ,250 , 1

Beschrijving

Alternatieve DNS-server:
Transmission Control Protocol/Intemet Protocol. Het
voor WAN+ dat i
mogeljlc maakt met andersoortige, onderiing met eliaar [ Instelingen tjdens afsliten valideren
verbonden netwerken — g | Geavanceerd...

e o Coem

5. Double-click EtherCAT, right-click on the main device on the right side to display
the ESI library, click the installation file in the pop-up window, find the BL200EC-ESI
XML file, click Open, click Continue to install the XML file, and the installation is
complete. You can see the newly installed BL202 at the bottom of the ESI library.
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B BLR2OOEC - new_Controller_0 - Sysmac Studio (32bit) - o X

File Edit View Insert Project Controller Simulation Toolk Window Help
[
¥ m a

Multiview Explorer n > + 2 Toolbox -

- Vendors v
new_Controller 0 ¥ EEcE— Ll
=
[ temname Vaue |

L] Terminal Coupler
e [ Servo Drives
MEcIts [ Frequency Inverter
o = Digital 10
B 3 Hep = Analog 10
PDO Communications Cycl... - = Encoder Input
Transmission Delay Time. = e

Input Keyword
Reference Clock 2

Total Cable Length B Show all versions
Fail-soft Operation Setting e
‘Wait Time for Slave Startup
Import Slave Settings and Insert New Slave PDO communications fime... i B
= Revision Check Method [Setting <= Actual device ¥ | .
Serial Number Check Meth...  [No check I:I e EeeEs RaLE

Calculate Transmission Delay Time of the Master

(]S

u R88D-15AN04H-ECT Rev:

v Clear All Setings e T
¥ @ POUs a i fi Set a name for the master. .

W [ Programs 2 ﬂ RBD-1SANTOF-ECT Rev:1

| Ospiyisibbray] | — ] [] |5
Export Configuration Information | > u RBSD-1SAN1 SF-ECT Rev:1

4 Output to ENS File |
Description Export All Couplers' /0 Allocations | 20
Assign Drives to Axes. Fm READ-1SANIOF-FCT Rev-1

Safety Related PDOs Batch Setting :ﬂu:e\ na; N;;(E(Eg(
mEmEERREm \S ek e £

L[] Revison: 12

Vendor: OMRON Corj

Comment : EtherCAT C

URL brows

RB8D-1SAN15H-ECT Rev:

H Filter

= Toolbox

- | s
Omron R88D-1SNOTH-ECT
Omron R8BD-TSNO1TL-ECT
Omron R88D-1SNOZH-ECT
Omron RBBD-1SNO2H-ECT-02
Omron RB8D-1SN02L-ECT
Omron RBBD-1SNO4H-ECT
Omron RBBD-1SNO4H-ECT-02 g : HHER
Omron R88D-TSNO4L-ECT
Omron RB8D-TSNOBF-ECT 2022/06/29 10:22 128 KB
Omron R88D-1SNOSH-ECT
Omron RBBD-1SNOBH-ECT-02
Omron R88D-1SN10F-ECT
Omron RBBD-1SN10H-ECT
Omron RE8D-1SN150F-ECT
Omron RBBD-1SN150H-ECT
Omron R28D-1SN15F-ECT
Omron R8BD-1SN15F-ECT-02
Omron R8AD-1SN15H-ECT
Omron R88D-TSN20F-ECT
Omron R88D-1SN20F-ECT-02
Omron R8BD-1SN20H-ECT
Omron RB8D-1SN30F-ECT
Omron R88D-1SN30H-ECT
Omron RBBD-TSNS5F-ECT
Omron RBBD-1SNSSH-ECT
Omron RBBD-1SN75F-ECT
Omron R88D-1SN75H-ECT

i

F4 Data Tra
4] egrning |
¥ @ PoUs
VE
Vid P
3
L¥ Func

~ESI-+ XML files(xml
Omron RESE-AECT L200EC-ESI-v1.02.xml iles("xmi)

Omron ZW-7
Omron ZW-CElx

Install (File] Tnstall (Folder)

Comment : EtherCAT C
URL: Ope br

H Filter

Sysmac Studio

The selected ESl files will be installed.
Do you want to continue?

Sysmac Studio
BL2OOEC-ESI-v1.02 xml
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Esl Library — O >

APEREE R IR LA™ BN A BT

Omrom RBED-15M01L-ECT
Omrom RBED-15NO2H-ECT
Omromn RBED-15MN02H-ECT-02
Omrom RBED-15NM02L-ECT
Omron REED-1SMNO4H-ECT
Omromn RBED-15NO4H-ECT-02
Omrom RBED-15NO4L-ECT
Omrom RBED-15MO6F-ECT
Omrom RBED-15NOSH-ECT
Omron RBED-15NO8H-ECT-02
Omrom RBED-15MT0F-ECT
Omrom RBED-15NT0H-ECT
Omron RBED-15NT150F-ECT
Omromn RBED-15MNT150H-ECT
Omrom RBED-15MI15F-ECT
Omrom RBED-1SN15F-ECT-02
Omrom RBED-15N15H-ECT
Omrom RBED-15M20F-ECT
Omrom RBED-15N20F-ECT-02
Omrom RBED-15N20H-ECT
Omrom RBED-15M30F-ECT
Omrom RBED-15N30H-ECT
Omrom RBED-15M55F-ECT
Omrom RBED-15MN55H-ECT
Omromn RBED-15N7SF-ECT
Omrom RBED-15N75H-ECT
Omron REED-KMxooe-ECT
Omron REED-KMxooe-ECT-L
Omron RBSE-AECT

Omron ZW-7

Omron ZW-CE1x
BL200EC-ESI-v1.02

(+]

TInstall {F.ile} Install {Foldér]l |

6. Click Controller—Online, or click the shortcut icon-

[ BL2OOEC - new _Controller 0 - Sysmac Studio (32bit) - [m] X
File Edit View Insert Project | Controller | Simulation Tools Window  Help

|y @ a =
| Chanebaues

Brmunications Setup.

Multiview Explorer

new_Controller 0 v | ‘ =
— : Ttem name Value
Configurations and Setu =
v Erre— — B —
Model name Master ] Servo
Product name Master
Number of Slaves o

Made rives

[ Frequency Inverter
= Digital 10

PDO Communications Cycl... U= | | = Analog 10

PDO Communicatians Cyel. U= | = Encoder Input
RN

Set/Reset Transmission Delay Time

i Input Keyword.
Forced Refreshing Reference Clack s

MC Test Run Total Cable Length [flon 1 .
. - Fail-soft Operation Setting lisa N
5 - Wait Time for Slave Startup  EX I i
CNC Coordinate System Monitor Table DO o T R e I:I NX-ECC202 R
Revision Check Method tual d
Serial Number Check Meth... [ [t L

RBAD-1SANOZH-ECT Rev:'

u R88D-1SANOAH-ECT Rev:
Securi bl

y Device name u REBD-1SANOSH-ECT Rev:
Set a name for the master. & h

RBED-1SAN10F-ECT Rew.1

u RB8D-1SAN10H-ECT Rev:
RBAD-1SAN1SF-ECT Rew1
RBAD-1SAN15H-ECT Rev:

(1

Description | Program | Location
B READ-1SANZOF-FCT Rewt

=

N Cory
Comment : EtherCAT C
URL: C I

7. Write BL202 node address. After writing successfully, BL202 needs to be powered
off and restarted.
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Slave Mode Address Writing i O %

Present valuelSet valuelActual network configuration
= m Master
I:l [7] laLzquc Rewi0x00010000

Mode addresses are set for slaves.
When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has priority. In other cases,
the addresses set here are applicable.

Write Cancel

8. Double-click EtherCAT, right-click the master device, and click Compare and
Merge with Physical Network Configuration.

‘ B BL200EC - new_Controller_0 - Sysmac Studio (32bit) - o x

I:I NX-ECC203 Rev:1.6

RBAD-1SANDZH-ECT Rev:
eth... Mo check
u RBAD-1SAND4H-ECT Rev:

u RB8D-1SANDSH-ECT Rev:

I W R88D-1SANTOF-ECT Revl
Device name
Seta name for the master.

| ONUNE ® 192.168.250.1
ERR/ALM @ RUN made

9. In the pop-up window for comparing and merging the same physical network
configuration, you can see that a BL202 coupler with a node address of "1" is hung
under the master device in the node address physical network configuration column,
and in the network setting column on the node address Sysmac Studio, under the
master device There is no hanging device. Click Apply Physical Network
Configuration, click Apply in the pop-up window, and click Close in the pop-up window,
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you can see that the network configuration on Sysmac Studio is the same as the
actual network configuration.

Note: Before writing the BL202 node address, you must power off and restart,
otherwise it will prompt that the node address is invalid, you need to rewrite the node
address, and then power off and restart. The BL202 does not have an address, and
the window for comparing and merging configurations of the same physical network
does not pop up.

| [ B1200EC - new Controller 0 - Sysmac Studio (32b -
File Edit View Insert Project Controller Simulation Tools Window Help.

C202 Rew:1.2
I:I NX-ECC203 Rev:1.6
D RBED-1SANOZH-ECT Rev:

RB8D-TSANO4H-ECT Rev:

EI RE8D-TSANOSH-ECT Rev:

KW R88D-1SAN10F-ECT Rewi1

( Apply actual network corfiguration
Some slaves such as Power Supply Units are not included in the actual network configuration.

Close | ONUNE 192.168.250.1
ERR/ALM RUN mode

H Filter

Apply actual network configuration ®

Do you want to apply the actual network configuration to the network configuration on Sysmac Studio?

Apply Cancel
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Multiview Explorer : Taolbox

= [Alvendors %
new_Controller 0 - |

oups

All groups
[ Terminal Coupler
[ Servo Drives

I3 Frequency Inverter
e = Ninital 100

BLZ00EC Rev:-0x00! g' BL200EC Rev:0x00010) Matched Matched ok YW 5

how all versions

[T

I:I NX-ECC202 Rev:1.2

I:I NX-ECC203 Rev:1.6
B Actual Network Configuration Apply Result NX-E t

ﬂ RB3D-1SANO2H-ECT Rev:

The network configuration on Sysmac Studio is the same as the actual network configuration.
RBBD-1SANO4H-ECT Rev:

Close
ﬂ RB8D-1SANOBH-ECT Rev:

K1 RE8D-1SANT0F-ECT Rev:1

Model name : NX-E(
Product name : NX-
Revision : 1.2

4 Fogarmios —— | Vendor: OMRONC

Comment : EtherCA

Controller Status -
Some slaves such as Power Supply Units are not included in the actual network configuration. N

"Close | oNUNE 192.168.250.1
ERR/ALM @ RUN mode

B Filter

10. Double-click BL20OEC, you can see the 10 module behind BL202. You can also
add 10 modules manually, and manually add the PLC when it is offline.

B BL200EC - new Controller 0 - Sysmac Studio (32bit) - o x

Eile Edit View Insert Project Controller Simulation Tools Window. Help

|» aaa

Multiview Explorer

new_Controller_0 \

44 Configuratiens and Setup Terminals > M2082-8D0 (1)
== Terminals > M3041-4A1 (M: Device na
Terminals > M4043-4A0 (M3) et Lty Anlaog Input
Terminals Product name BL20OEC(Modules/Slats) i
it Revision 0:00010000
s e r—
TR PDO Map Settings - SRR
% Setting Parameters -
et Backup Parameter Settings

g o M2082-800
Terminals Module config send method Do not send 8 Cha
Terming

Terminals
il (ol
Termin ;

Terminals E M4041-4A0

Terminals
M4042-4A0

1 Output

Anlaog Output

M2161-16D0

m M4043-440

Device name

: 8D
Seta name for the slave. Mo hener anc

Product name : 8 Gk
Vendor : Shenzhy

ting Controller Status
-

Description | Program | Location ONLINE ® 192.168.250.1

ERR/ALM @ RUN mode

H Filter
11. Click on the menu bar controller - transfer - transfer to the controller. Click

Execute in the pop-up window to download the configuration, settings, and program to
the PLC. In the pop-up window, click Yes-Yes-OK.
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B BL200EC - new_Controller_0 - Sysmac Studio (32bit) - o X

Eile Edit View Insert Project | Controller | Simulation  Tools Window. Help

Multiview Explorer

new Controller 0 v | j  Offline Ctrls Shift W
[l Sunch Ctrism e T
b4 Configurations and Setup : — e — A
) | ! Corlt Arlang DI

Model Anlaog Input
Product name RTD Input

Connected position
Input Keyword

Mode Erom Controller... Ctrl+Shift+T

Stop Monitoring PDO Map Settings

Set/Reset

Fouved Refrechitng

MC Test Run [ofiEts

MC Monitor Table... ;
M2162-1600

CNC Coordjnate System Monitor Table 9]

SO Memory Card... Ma041-440

Contraller Clock... m M4042-4A0
Release Access Right...
Update CPU Unit Name...

Security il
Device name Model : M2081-8DC
Product name : 8 Ck

Vendor: Shenzhen

Controller Status

v
¥ il POUs Program I Location ! I ONLINE 1‘32‘158‘250.17
o ERR/ALM RUN mode

H Filter

Transfer to Controller n

The following data will be transferred.

- Configurations and Setup
EtherCAT, CPU Rack, 1/O Map, Controller Setup
Motion Control Setup, Cam Data Settings, Event Settings
Task Settings

- Programming
POUs, Data, Library

Clear the present values of variables with Retain attribute.

Do not transfer the POU program source. All data will be re-transferred when this option is changed.
Do not transfer the following. (All items are not transferred.)

- NX Unit application data on the CPU Rack and EtherCAT slave backup parameters.

- Unit operation sethings and NX Unit application data on Slave Terminals.

Do not transfer the EtherMet/IP connection settings (i.e,, tag data link setting

ecute  Close

Sysmac Studio

Confirm that there is no problem if the controller operation is stopped.

The operating mode will be changed to PROGRAM mode. Then, EtherCAT slaves will be reset and forced
refreshing will be cancelled.

Are you sure that you want to ute the transfer?(¥,/N)

”i'es” N
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Sysmac Studio

Confirm that there is no problem if the controller operation is started.
The operating mode will be changed to RUN mode.

Do you want to continue?(Y/M)

'g"eé l ﬂn .

Transfer to Controller

Successfully completed.

oK

12. Double-click the I/O map, find the DO module M2082, select the channel and
right-click Settings/Reset—Setting to set the corresponding channel to 1. Channel
1_7000_01 is set to 1 as shown in the screenshot. Analog output operation is the
same as digital output operation.

[B BL200EC - new Controller 0 - Sysmac Studio (32bit)

File Edit View Insert Project Controller Simulation Tools Window Help

arch
Expand/Collapse All

gs

|
I
ings - :
 NXBusMa: . NXBus Master .

EETTI - |

Refreshing | Resst ‘

-Monitortype —————————  Bitoder—
I © Datatype @ Binary @ Hex @ Signed decimal @ Unsig eci | O MSB-LSB @ LSB-MSB
Build
kg U Ero= L |- S
G Description | Program | Location | oNUNE 162.168250.1
ERR/ALM RUN mode

13. View the data of the analog input. Refer to 5.7.4 Process Data Definition for
specific values corresponding to Al.
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B BLoooeC -
Eile Edit View Insert Project Control Simulation  Tools  Window Help

Controller 0 - Sysmac Studio

~| Toolbox
| RAW | Data Type |Value|  Veriable | Variable Comment | Variablc

EsEssss¢s

T T ——
© MsB-LSB @ LSB-MSB

o7

| Program | Location Ton 192.168.250.1
ERR/ALM @ RUN mode

H Filter

6.8 BL207 Communication Example

7 MQTT Protocol

7.1 Device Communication Settings

1) Connection platform: You can choose BLIIoT Cloud V2.0, or choose other cloud
platforms to enter the corresponding IP and port

2) Connection protocol: Select MQTT protocol

3) MQTT client ID: The unique identification of the device, which can be the serial
number, device ID, or IMEI code. BLIIoT Cloud V2.0 is the serial number of the cloud
platform. Please contact the sales representative for the serial number.

4) Username: The account that the device requests to connect to the proxy server. It
is MQTT for BLIIoT Cloud V2.0

5) Password: The account password for the device to request to connect to the proxy
server. It is MQTTPW for BLIloT Cloud V2.0

6) Publish topic: Refers to the topic that the device publishes uplink data to the
platform. It is cloud platform serial number for BLIIoT Cloud V2.0

7) Subscription topic: Refers to the topic subscribed when the device receives
downlink data. It is cloud platform serial number /+ for BLIIoT Cloud V2.0

8) Publish cycle (seconds): MQTT data release interval cycle, unit second, BLIIoT
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Cloud V2.0 cycle needs to be set to 10 seconds or more, if it is less than 10 seconds,
the platform will disable the device

9) Publisher QOS: The quality of service level guarantee for application message
distribution, 0-at most once, 1-at least once, 2-only once, can be selected according
to needs

10) Encryption: You can use encryption to connect to the server as needed, and
choose not to encrypt when connecting to BLIIoT Cloud V2.0

11) Enable data retransmission: Check Enable, after enabling it, when reconnecting to
the cloud platform, the data during the disconnection period will be retransmitted

12) Data packaging: After check, multiple data will be sent in one message. When not
check, one message corresponds to one |/O data point

After the configuration is complete, the client will initiate a connection to the server:
CONNECT: The client sends a CONNECT connection message request to the server;

CONNACK: The server responds with a CONNACK to confirm the connection
message, indicating that the connection is successful;

After the client establishes a connection, it is a long connection, and the client can
publish or subscribe to the message on the server;

Take the device and the customer's mobile phone as the client as an example:

After the device publishes the topic on the proxy server, the client can view the data
by subscribing. That is, the device is the publisher, and the client mobile phone is the
subscriber.

Similarly, users can also publish topics through the MQTT server to control devices.
That is, users are publishers and devices are subscribers.

7.2 Data Publish Format

If data packaging is checked during configuration, multiple I/O data points will be sent
in one message (multiple messages will be sent separately when there are many data
points, and each message contains multiple data points), if not checked, the message
only corresponds to one I/O data point, and there are some differences between the
two publishing formats.

1) The payload data format in the device release message

Publish subject: Serial number (corresponding to the configured publish subject
setting item)
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{
"sensorDatas":
[
{
//switch type
"switcher":"1", //data type and value
"flag":" REG 1000" //Read and write identification
12
{
//Slave switch type
"switcher":"0", //data type and value
"flag":"REG10000" //Read and write identification
12
{

//mumeric type
"value":"10.00",
"flag":" REG 4000"

}s

{
//Slave Numeric type
"value":"217.5",
"flag":"REG40001"

}s

1,
"time":"1602324850",

//Time stamp, data publish timestamp UTC format

"state":"alarm",
//Alarm and recovery identification (This identification is only available for alarm
or recovery data, but not for regularly reported data)
"retransmit":"enable"
//Retransmission flag, indicating historical data (This flag is only available for

retransmission historical data, but not for real-time data)

}

Note:
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//Data type and value: According to the type, it is divided into:

1. Switch type data: The character is "switcher", followed by "0" or "1" (0 means open,
1 means closed)

2. Numerical data: The character is "value", followed by "specific value"

/IRead-write flag: The character is "flag", followed by "read-write flag representing the
I/0O data point", as follows:

1. Device I/O data point read and write identification:

Data Read and write Description
C Data type
name identification
DO REG1000~1999 Switcher 0 is open, 1 is close
DI REG2000~2999 Switcher 0 is open, 1 is close
Al REG3000~3999 Value true value = original value
AO REG4000~4999 Value true value = original value

2. Serial port module slave I/O data point read and write identification:

Read and write Description
Data name ) . Data type
identification

Coil state REG10000~19999 Switcher According to slave data
definition

Input coil REG20000~29999 Switcher According to slave data
definition

Holding REG40000~49999 Value According to slave data

register definition

input register REG30000~39999 Value According to slave data
definition

/[Time stamp: The character is "time", followed by "specific reporting time stamp"

/[Alarm and recovery identification: The character is "state", followed by "alarm" or
"recovery" (alarm represents alarm data, recovery represents recovery data)

/IRetransmission: The character is "retransmit", followed by "enable"

The data collected during network disconnection will be temporarily stored in the
device, and will be republished when the network is restored. It will be marked with
the "retransmit" field to indicate historical data. (You need to check Enable data
retransmission on the configuration interface)
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2) The payload data format in the device publish message (data is not packaged)

Publish subject: Serial number (corresponding to the configured publish subject
setting item)

{
"switcher": "0",
"flag": " REG2000",
"time": "1602324850"
}

When the data is not packed, except for a little difference in the format, everything
else is exactly the same. This is an example of DI1. For other data types, please refer
to the above description.

7.3 Subscription Data Format

Payload data format in device subscription message

Subscription topic: serial number/+ (corresponding to the configured subscription
topic setting item)

(The topic used by BLIIoT V2.0 for downlink publishing messages is named "Serial
Number/Sensor ID", so the device subscription topic needs to add a wildcard "/+", so
that the data sent by the platform can be received for control)

{
"sensorDatas":
[
{
E ": 211267, //Platform Sensor ID
i "1, //data type and value
"flag":" REG1000" //Read and write identification
H
I
i ":"down" //Platform downlink packet identifier
j
Note:

/[Platform sensor ID: The character is "sensorsID", followed by the ID number (the ID
is automatically generated by the platform), and the self-built platform does not need
to care about this item.
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//Data type and value: According to the type, it is divided into:

1. Switch type data: The character is "switcher", followed by "0" or "1" (0 means open,
1 means closed)

2. Numerical data:The character is "value", followed by "specific value"

/IRead-write flag: the character is "flag", followed by "read-write flag representing the
|0 data point"

8 Warranty

1) This equipment will be repaired free of charge for any material or quality problems
within one year from the date of purchase.

2) This one-year warranty does not cover any product failure caused by man-made
damage, improper operation, etc.

9 Technical Support

Shenzhen Beilai Technology Co., Ltd.
Website: https://www.bliiot.com

158 Shenzhen Beilai Technology Co., Ltd V1.1



	1Product Introduction
	1.1Overview
	1.2Typical Application
	1.3Features
	1.4Model List

	2Hardware
	2.1I/O Controller
	2.2Dimension
	2.3Data Contacts/Internal Bus
	2.4Power Jumper Contacts
	2.5Terminal Point
	2.6Factory Reset 
	2.7Electrical Schematic

	3Installation
	3.1Installation Sequence
	3.2Install Coupler
	3.3Remove Controller
	3.4Insert I/O Modules
	3.5Remove I/O Modules

	4Device Connection
	4.1Wiring
	4.2Power Supply
	4.2.1System Power
	4.2.2On-site Power Supply
	4.2.3Grounding


	5BL200 Series Coupler/Controller
	5.1BL200 Modbus TCP Coupler
	5.1.1BL200 Coupler Overview
	5.1.2Technical Parameters
	5.1.3Hardware Interface
	5.1.3.1LED Indicators
	5.1.3.2Ethernet Port
	5.1.3.3IP Address Selection Switch

	5.1.4Modbus Register Mapping
	5.1.5Coupler Connection
	5.1.6Web Page Configuration
	5.1.6.1Preparation Before Configuration
	5.1.6.1.1 Connect Computer and Coupler
	5.1.6.1.2 Configure Computer IP Address
	5.1.6.1.3 Configure Coupler IP address
	5.1.6.1.3.1 Configuration via Web Page
	5.1.6.1.3.2 Assign IP via DIP Switch

	5.1.6.1.4 Factory Default Settings

	5.1.6.2Login Configuration Page

	5.1.7Web Configuration Page Description
	5.1.7.1Status
	5.1.7.2System
	5.1.7.2.1 System
	5.1.7.2.2 Administration
	5.1.7.2.3 Backup/Flash Firmware
	5.1.7.2.4 Reboot

	5.1.7.3Settings
	5.1.7.4I/O Modules
	5.1.7.4.1 Digital Input Module
	5.1.7.4.2 Digital Output Module
	5.1.7.4.3 Analog Input Module
	5.1.7.4.4 Analog Output Module

	5.1.7.5Serial Port Module
	5.1.7.5.1 Serial Port Settings
	5.1.7.5.2 Modbus Settings

	5.1.7.6Operation and Control
	5.1.7.6.1 Arithmetic Operation
	5.1.7.6.2 Logical Operation
	5.1.7.6.3 Example
	5.1.7.6.3.1 Bool Logic Configuration Instructions
	5.1.7.6.3.2 Numerical Logic Configuration Example
	5.1.7.6.3.3 Combinational Logic Description
	5.1.7.6.3.4 Arithmetic Operation Configurations 




	5.2BL205 OPC UA EdgeIO Controller
	5.2.1 BL205 Overview
	5.2.2 Technical Parameters
	5.2.3 Hardware Interface
	5.2.3.1 LED Indicators
	5.2.3.2 Ethernet Port
	5.2.3.3 IP Address Selection Switch

	5.2.4 OPC UA Data Point Node Id
	5.2.5 Controller Connection
	5.2.6 Web Page Configuration

	5.3BL206 MQTT EdgeIO Controller
	5.3.1 BL206 Overview
	5.3.2 Technical Parameters
	5.3.3 Hardware Interface
	5.3.3.1 LED Indicators
	5.3.3.2 Ethernet Port
	5.3.3.3 IP Address Selection Switch

	5.3.4 MQTT Identifiers
	5.3.5 Controller Connection 
	5.3.6 Web Page Configuration
	5.3.6.1 Cloud Connection Settings
	5.3.6.2 Ali Cloud
	5.3.6.3 AWS
	5.3.6.4 HUAWEI Cloud
	5.3.6.5 ThingsBoard


	5.4BL206Pro EdgeIO Controller
	5.4.1 BL206Pro Overview
	5.4.2 Technical Parameters
	5.4.3 Hardware Interface
	5.4.3.1 LED Indicators
	5.4.3.2 Ethernet Port
	5.4.3.3 IP Address Selection Switch

	5.4.4 Process Data Definition
	5.4.5 Controller Connection
	5.4.6 Web Page Configuration

	5.5BL201 Profinet Coupler
	5.5.1 BL201 Coupler Overview
	5.5.2 Technical Parameters
	5.5.3 Hardware Interface
	5.5.3.1 LED Indicators
	5.5.3.2 Ethernet Port
	5.5.3.3 IP Address Selection Switch

	5.5.4 Process Data Definition
	5.5.5 Coupler Connection

	5.6BL203 Ethernet/IP Coupler
	5.6.1 BL203 Coupler Overview
	5.6.2 Technical Parameters
	5.6.3 Hardware Interface
	5.6.3.1 LED Indicators
	5.6.3.2 Ethernet Port
	5.6.3.3 IP Address Selection Switch

	5.6.4 Process Data Definition
	5.6.5 Coupler Connection

	5.7BL202 EtherCAT Coupler
	5.7.1 BL202 Coupler Overview
	5.7.2 Technical Parameters
	5.7.3 Hardware Interface
	5.7.3.1 LED Indicators
	5.7.3.2 Ethernet Port
	5.7.3.3 IP Address Selection Switch

	5.7.4 Process Data Definition
	5.7.5 Coupler Connection

	5.8BL207 BACnet Coupler

	6Fieldbus Communication Example
	6.1BL200 Communication Example
	6.1.1Overview
	6.1.1.1Modbus TCP
	6.1.1.2Modbus Data Encoding
	6.1.1.3Modbus Data Type

	6.1.2Modbus Function Code
	6.1.2.1Function Code 0x02 
	6.1.2.2Function Code 0x01
	6.1.2.3Function Code 0x05
	6.1.2.4Function Code 0x0F
	6.1.2.5Function Code 0x04 
	6.1.2.6Function Code 0x03 
	6.1.2.7Function Code 0x06 
	6.1.2.8Function Code 0x10 


	6.2BL205 Communication Example
	6.2.1 Communication Between UaExpert and BL205
	6.2.2.1OPC UA Web Page Configuration
	6.2.2.2Send and Receive Data Using UaExpert Client 


	6.3BL206 Communication Example
	6.4BL206Pro Communication Example
	6.5BL201 Communication Example
	6.5.1 Siemens S7-200SMART and BL201 
	6.5.2 Siemens S7-1200 and BL201

	6.6BL203 Communication Example
	6.7BL202 Communication Example
	6.7.1 TwinCAT 3 and BL202
	6.7.2 Omron NX1P2 and BL202

	6.8BL207 Communication Example

	7MQTT Protocol
	7.1Device Communication Settings
	7.2Data Publish Format
	7.3Subscription Data Format

	8Warranty 
	9Technical Support

