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I . MSR101 Series Profile

MSR101 series are a 3-channel analog acquisition wireless transmission terminal device,
which can be used for remote monitoring of real-time data in industry, agriculture, environment,
and civil use. The convenient way of accessing the network and accurate measurement
promotes its wide applications. With the rise of the mobile Internet, measurement data can be
viewed or analyzed remotely through mobile devices and computers.

MSR101 series adopt a brand-new modular design concept, which has better compatibility
and scalability, and is convenient for the upgrade and use of subsequent products.
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Fig. 1-1

MSR101 series can collect analog of 4-20mA and 0-5000mV. The acquisition of current adopts a
24bit AD chip with a precision level of 0.1. The voltage and current acquisition circuits adopt
independent processing circuits to ensure the independence and stability of the data.
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Three-channel analog input interface, 4-20ma, 0-5V supported;

One channel output: alarm output and feed output, both use the same port, choose either of
them;

DC power supply interface: wide voltage power supply, power supply range +8V~+28V DC;

USB interface: used to connect to the upper computer configuration tool for configuration;

SIM card holder: phone card installation location, MSR101V2 supports China Mobile & China
Unicom 2G network; MSR101V4 supports China Mobile & China Unicom 2G, 3G, 4G network and
Telecom 4G network;

SMA antenna interface: connect to GPRS/4G antenna;

Power button: Long press to restart the device;

Status indicator: the green light is always on under normal conditions. 6 kinds of color display, the

operating status of the equipment can be analyzed according to the color (for details, see Chapter 5

Common Fault Analysis).

II .Realize Macsensor Cloud Platform Monitoring through MQTT Protocol

1. Configure Macsensor platform

Log in to the Internet of Things platform www.mac-smart-iot.com, users without a platform
account can apply for registration. After logging in to the platform account, click the device option
in the left toolbar to add a device. In the device creation interface, users can set device-related
information. The specific operation interface is shown in the figure below:
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Fig. 2-1

Click MORE and then click Add Mapping to add the mapping of the corresponding sensor.

The first half of the mapping is the voltage or current range (4-20ma or 0-5V) output by the
sensor, and the second half is the range range. For example, sensor-1 is a temperature sensor
with an output of 4-20ma, and the temperature measurement range is -30°C—110°C. When
adding a mapping, you can set it as shown in the figure below:
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Fig.2-2

Click the confirm button to complete the mapping setting. After setting the mapping, select
the approximate geographic location of the device on the map, and click Create Device to
complete the creation of the device.

After creating the device, click the device option in the left menu bar to view the added
device, namely GPRS RTU, click the setting connection option of the GPRS RTU, and then enter
the device information to view its server IP, server port number and serial number. As shown in
Figure 2-3:
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Fig. 2-3

2.Configure MSR101 RTU
After configuring the relevant parameters on the Macsensor loT platform, configure the
parameters of the MSR101 RTU. After completing the basic networking operations, you can
connect to the Macsensor loT platform to realize remote monitoring of the cloud platform.
2.1 Install the CHR340 driver in the product documentation, power on the device, connect
the device to the computer with a USB cable, and you can find the com port corresponding to the
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MSR101 RTU device in the device manager port option of the computer, as shown in Figure 2-4:
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2.2 Open the configuration tool, click the communication setting of the first item on the left
side of the configuration tool, the serial port setting pop-up window will appear. For the serial
port, select the com port corresponding to the CH340 driver, that is, the com8 port, and the
communication baud rate of the USB port is 115200. As shown in Figure 2-5:
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Fig.2-5
After setting the serial port, click the refresh button in the operation menu bar, and all the
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configuration options of RTU will appear on the configuration tool interface, as shown in Figures

2-6 and 2-7.
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The options to be configured when using MQTT protocol to connect to the Macsensor platform

are as follows:

05 Login package (serial number): Configured as the serial number of the device information bar
in the Macsensor platform, required for connecting to the Macsensor platform;

06 Server address: The server address of the

data server, a required configuration option (if

connecting to other servers, configure it as the IP of other servers)
07 Server port number: a required configuration option(If you are connecting to other servers,

6
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configure it to the corresponding port number of other servers)

08 Reporting time: time for data upload, 30 seconds recommended, and the maximum value does
not exceed 1000 (using the MQTT protocol and the TCP active reporting protocol need to be
configured as a custom value, and there is no need to configure this when using the modbus
protocol).

09-11 Channel type: The value on the configuration tool is the measured value when the sensor is
connected. Each channel can be selected individually. Select the current type (4-20ma) to connect
to the current type sensor, and the voltage type (0-5V) to connect to the voltage type sensor.

12 Communication method: Here we choose the MQTT protocol, it supports three
communication protocols: MQTT, MODBUS RTU, and TCP.

13-14 mqtt protocol user name and password: Macsensor loT platform MQTT protocol user name
15 Device address (0-255): Required when using MODBUS RTU protocol, modbus address of RTU
device.

16-21 RTU relay: These 6 items are the configuration items of RTU output port, which can be
configured as power supply output or alarm output. Choose either of them. (For details, see the
instructions for use of the output port)

25-27 APN: Configuration item for using APN private network card
28 IMEI: Network access license number (No need to configure under normal circumstances)
(Note: other unexplained options are fixed items, no configuration required)

2.3 After the configuration is complete, click to save the configuration, and restart the device,
select the device monitoring button in the menu bar, the device print message information box
will pop up, and the current working status of the device can be viewed in the information box. As
shown in Figure 2-8:
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Fig.2-8

3. Macsensor Cloud Platform Display

After configuring the Macsensor platform and MSR101 RTU device, you can monitor the
relevant information of the equipment transmission data on the Macsensor cloud platform. The
Macsensor console interface is shown in Figure 2-9. (In addition to displaying data on the
Macsensor platform in the form of tables, there are other display methods such as historical
curves and configurations. For details, please refer to the application display and help center of
the Macsensor platform)
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III. Agreement Description
MSR101 RTU integrates MQTT, MODBUS RTU, and TCP actively report. The specific
descriptions of the three agreements are as follows;
1. MQTT protocol

The MQTT protocol is a message transmission protocol in the publish/subscribe mode of the
client-server architecture. The client connects to the server through the network and publishes
the message to the server. After receiving the message, the server forwards the application
message to eligible client subscriptions.

The server address and port number configured by MSR101 RTU when connecting with
Macsensor is the server address and port number of the server, and the serial number assigned
by the Macsensor platform is the client ID and subject. MSR101 RTU will publish the message,
and the Macsensor server can display the transmitted data content on the corresponding device
after receiving the message.

2. MODBUS RTU protocol
2.1 Protocol Content

MSR101 RTU contains the 03 function code of the standard MODBUS RTU protocol, whose
function is to read the data of one or more holding registers. The detailed communication format
is as follows:

Command format: [device address] [command number 03] [start register address high 8 bits]
[low 8 bits] [read register number high 8 bits] [low 8 bits] [CRC check low 8 bits][ CRC check high 8
bits]

Device response: [device address][command number 03][number of returned
bytes][datal][data2]...[datan][CRC check low 8 bits][CRC check high 8 bits]

MSR101 RTU contains a total of 10 registers, the register addresses are from 0 to 9, so the
maximum register address that can be read is 9, and the data of up to 10 registers can be read.

The device address can be customized, the data type is 32-bit floating point data, and the byte
order is high bits first and low bits last. The corresponding relationship between data and register
is:

Channel 1 data Register 0 and 1
Channel 2 data Register 2 and 3
Channel 3 data Register 4 and 5
Signal value data Register 6 and 7
Spare register Register 8 and 9
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2.2 Example of Connecting to Macsensor Platform via Modbus rtu Protocol
2.2.1 Configure Macsensor platform
When creating a device, select MB RTU as the connection protocol of the device, which is the

modbus RTU protocol. Other settings are the same as when connecting with the MQTT protocol,
as shown in Figure 3-1:
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Fig. 3-1

After creating the device, click the device option in the left menu bar, and then enter the setting
connection interface. The device information and all sensors can be displayed on the page. There
is a read and write command input box beside each sensor icon, and you can click to set the read
and write command.
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The read and write commands of MSR101 RTU are set as follows:
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As shown in the figure, the slave address is the device address of MSR101 RTU (this item can be
set in the configuration tool), the function code is 03 function code; the offset of the Macsensor
platform cannot be set to 0, so the offset is the register address plus 1, since the MSR101 RTU
data type is 32-bit floating point data, and two registers store one data, the offset corresponding
to each sensoris 1, 3, 5, and 7 respectively (where 1, 3, and 5 are the analog value of 1, 2,3
channels, 7 is the signal value) byte order select ABCD, that is, the high bits first, the low bits
behind; the collection period is the time period for collecting sensor data, this period must be less
than the report set in the editing device cycle.
When there are many read and write commands, you can click the batch setting at the bottom
left. The result of MSR101 RTU batch setting is as follows:
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2.2.2 Configure MSR101 RTU

Open the MSR101 RTU configuration tool (the model used in this example is TP302V2.1), enter
the configuration interface, set the login package to the serial number corresponding to the RTU
modbus device, and set the server address to the IP in the device information, set the port
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number as that in the device information of this device. The reporting time is set to 0, the

communication mode is MBRTU, and the device address is set to 1 (consistent with the slave
address set on the Macsensor platform) as shown in Figure 3-4:
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Fig.3-4

After the configuration is complete, click to save the configuration and restart the device, enter
the device monitoring interface to view the operating status information of the device.

2.2.3 Macsensor Platform Display

After configuring the platform information and MSR101 RTU, open the Macsensor platform
console, and the interface shown in Figure 3-5 will appear.
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3. TCP Active Reporting Protocol

3.1 Agreement content
The format of the MSR101 RTU active report protocol is as follows:
HRTU,X. XX, X.XX,X.XX(ODOA)
The data header is #RTU
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X.XXis the data, there are three groups of data, the separator is a comma, and the terminator
is carriage return and line feed (> the separator comma is an English comma)

3.2 Example of Connecting to Macsensor Platform through TCP Active Reporting Protocol

3.2.1 Configure Macsensor platform

When the device is created, the connection protocol is set to TCP protocol. After the device is
created, click the set connection option in the device bar to enter the interface to configure the
protocol label. The protocol label of MSR101 RTU is shown in Figure 3-6.
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Fig.3-6

3.2.2 Configure RTU

Open the MSR101 RTU configuration tool, enter the configuration interface, set the login package

to the serial number of the RTU TCP device, change the server address to the IP corresponding to
this device, set the port number to the corresponding one in the device information, and set the

reporting time to a value other than 0, 30 seconds is recommended. The communication mode is
set to TCP, as shown in Figure 3-7:
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After the configuration is complete, click to save the configuration and restart the device, enter
12
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the device monitoring interface to view the operating status information of the device.
3.2.3 Macsensor Cloud Platform Monitoring

After configuring the platform information and MSR101 RTU, open the Macsensor platform
console, and the monitoring display interface shown in Figure 3-8 will appear:
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IV.Output Port Instructions
The output port of MSR101 RTU has two output functions: power supply output and alarm output.
Only one can be used when using it. As shown in Figure 4-1:
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The output port relay output type is divided into power supply type and alarm output type.

Power supply output type: the output voltage can be selected from 5V and 24V (when 24V is
selected, the power supply voltage of the output port is consistent with that supplied to the
device)

Alarm output type: the output voltage can be selected from 5V and 24V (when 24V is
selected, the power supply voltage of the output port is consistent with that supplied to the
device)

The alarm channel can choose any one of the three channels.

Alarm types are divided into normally open alarms and normally closed alarms. When set as
normally open alarms, and the channel value exceeds the upper and lower alarm limits, the
output port output is voltage; when set as normally closed alarms and the channel value exceeds
the upper and lower alarm limits, the output port outputs OV.

The value of the upper and lower alarm limits are the upper and lower limits of the current
value or voltage value corresponding to each channel.

After setting, click to save the configuration and restart the device.

V .Common Failure Analysis

1. GPRS module failed to start

The device monitor interface prints a message that the GPRS module has failed to start up, and
the signal light is steady red. The module may be damaged, please contact after-sales personnel.

2. Network startup failed
The device monitor interface prints a network startup failure message, and the signal light flashes
purple. It may be due to SIM card running out of credit or there is no signal in the place of use

3. Failed to Access SIM card
The device monitor interface prints a SIM card acquisition failure message, and the signal light
flashes in light green. Check whether the card is inserted.

4. Weak signal
The device monitor interface prints a weak signal message, and the signal light flashes in sky blue.
Check whether the antenna is used or moved to an open area.

5. Failed to connect to the server

The device monitor interface prints a failure message to connect to the server, and the signal light
flashes red. Check whether the server configuration options and port number configuration
options are configured correctly, and whether the server is turned on.

VI. Appendix
Appendix 1: Sensor Wiring Diagram
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Appendix 2: Protocol Label Table

Data header:

[H:Data] String data header

[HE:Data] 16 hexadecimal data header

Separator:

[S:Datal String separator

[SE:Data] hexadecimal separator

[SN[length]] known length separator

Value:

[D?] String value of unknown length

[D[length]] String value of known length

[DE[length] | ABCD] ---------=====--=---- Hexadecimal value of known length
[DEC[length] | ABCD] ---------==-=------ Hexadecimal string value of known length
[DF[length]|data] Hexadecimal value of known length, return floating point
Terminator:

[T:Data] string terminator

[TE:Data] 16 hexadecimal terminator

[CRC16] CRC16 check code terminator

[CRCS] CRC8 check code terminator

2% For more protocol label descriptions, please refer to the platform www.mac-smart-iot.com
Developer Center——->TCP Development Documents

HUNAN MACSENSOR COMPANY LIMITED
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