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Foreword:

The RT18A01 wireless transparent transmission module is a low-power
Sub-1GHz radio frequency transceiver device that uses a serial port to transmit and
receive. The design tenet of the product is simple and efficient. In the design process,
a lot of optimization work has been done on its appearance and software. Its main
features are: RS485 is used as the communication port, and a plug-in socket is
provided to facilitate user debugging and production; the appearance is small, and
four assembly positioning holes are provided. It is convenient for customers to
assemble and design the product structure; the embedded transceiver processor
deeply strips the complex underlying operations of the radio frequency chip (data
register/command register reading and writing, initialization parameter setting,
transmission power register modification and query, communication frequency
change and verification, etc.), extract a set of efficient wireless transparent
transmission module instruction set, the operation is simple and worry-free. Based
on the above hardware and software characteristics, the RT18A01 wireless
transparent transmission module can be widely used in wireless meter reading,
wireless access control, smart home, industrial control, wireless sensor networks,
wireless remote control, telemetry equipment and other fields.

In this document, the RT18A01 wireless transparent transmission module is
referred to as the transparent transmission module for short.
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1. Module introduction

(1) Module features

® Long-distance wireless transmission (up to 500 meters in open ground,
and the baud rate in the air is 10kbps)

® Working frequency range (433-458.5MHz, up to 255 communication
channels)

® Maximum 100mW (20dBm) transmit power (10 levels of power can be
set)

® Built-in MCU, use serial port to communicate with external devices

® Send 31 bytes at a time

® The module can support one-to-one, one-to-many transparent
transmission communication through ID setting

® The receiving module can be set as a relay to extend the communication
distance (welding the MO solder spot on the module)

(2) Module overview

The RT18A01 wireless transparent transmission module is a new generation
of multi-channel embedded wireless data transmission module. Working in the
frequency range of 433-458.5MHz, multiple channels can be set, stepped at
100kHZ, with a total of 255 channels (0-254), the maximum transmitting power
of the module is 100mW (20dB), the receiving sensitivity is up to -116dBm, and
the field is open. The communication distance can be up to 500 meters.

The module contains RS485 communication interface, which can be directly
connected to industrial equipment. Contains SMA antenna interface, which is
convenient for users to install or replace a suitable antenna.

The module is embedded with MCU, the user does not need to program the
modaule separately, all kinds of transparent transmission modes only need to
send and receive data through the serial port, which is easy to use. The module
adopts a variety of serial port baud rates, which is convenient to meet the
requirements of different devices for different baud rates. In addition, there are
up to ten gradient transmission power options, and the most suitable power can
be selected according to actual needs to meet the needs while reducing power
consumption.
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(3) Basic parameters

Parameter value

parameter name

Parameter value

module transmit
current

parameter name
model RT18A01 Module size 58.5x30x13.8mm*
(without antenna)
Chip model HW3000 Module size 70x30x48mm*
(including antenna)
Communication RS-485 Working frequency 433~458.5MHz
Interface
Operating Voltage 3.2~5.5V Antenna interface SMA
Communication 16.8g Working humidity 10%~90%
level
Transmit power -40dBm~20dBm Operating -25°C~+75C
temperature
Reference distance 500m Storage -40°C~+85°C
temperature
Transmitting 4.7mA-37.8mA Receive module 20-30mA, typical
current 26mA

*Note: Manual measurement has a certain error with the actual situation.
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(4) Onboard device description

RS485 interface

0y
-

7 TX LED (Red LED)

=rx e 7 meletechsup 9 SMA carrier
- RX‘alis =) RT18A01

5 MO solder joint

6 CMD solder joint

R3ies iransceiver mupl
t B

i
L

)

8 RXLED (Green LED)

Serial definition illustrate
number

1 B- RS-485 serial port B-pin interface

2 A+ RS-485 serial port A+ pin interface

3 GND Public land

4 5V 5V power supply interface

5 MO After the two solder joints are welded or grounded,

the module will be converted into a relay module
6 CMD After the two solder joints are connected or
grounded, the module enters the AT command
mode

7 TX LED Red LED light, flashing when sending data or
powering on

8 RXLED Green LED light, flashing when receiving data or
powering on

9 SMA carrier Used to connect the antenna with SMA interface
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2. Connection instructions

(1) Brief introduction of working principle

Controller

Controller
- Q

Data transparent transmission between modules

As shown in the figure above, the RT-8A01 wireless transparent transmission
module is used to replace the physical connection in half-duplex communication.
The host device sends serial data to the transparent transmission module, and
after receiving the serial data at the RXD port of the transparent transmission
module, it automatically sends the data to the air by means of radio waves. The
transparent transmission module of the slave device automatically receives it
and sends the data to the slave device through the serial port. Modules can only
work in half-duplex mode, and cannot send and receive data at the same time.

We call the device that needs to send data as the host device, and the
device that needs to receive data as the slave device.

(2) Connection between module and MCU device

RS485 B B- RS485
interface of interface
. . A+ A+
single chip of
microcomp RT18A01
uter or GND GND module
MCU
VCC VCC

Wiring diagram of controller and RT18A01 module

The transparent transmission module can be connected to a 3.3V or 5V MCU
with a power supply system. The serial ports do not need to be crossed, just connect
and wire according to the corresponding characters (module A connects to MCU A,
and module B connects to MCU B).

The baud rate set by the MCU must be consistent with the baud rate set by the
module (the default is 9600, which can be modified by AT commands).
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(3) Connection between modules

Controller

Controller

Controller

Controller

Controller =

Controller

Controller Remote data transparent transmission with relay

® |n one-to-one data transparent transmission, the module that sends data is the
master module, and the module that receives data is the slave module.

® |n one-to-many data transparent transmission, the master module can send data
to multiple slave modules, and the slave module can also be converted to a
master module to send data to other modules, but there can only be one master
module sending data at a time.

® When two modules are too far apart or there is an obstacle in the middle that
prevents communication, a transparent transmission module can be converted
into a relay module for use. Soldering or grounding the two solder joints at the
MO position on the module can be converted into a relay module. After the
module receives data from the air, it sends the data to the serial port and at the
same time resends the received data to the air in the form of electromagnetic
waves. Thereby extending the communication distance.

® No matter which mode, the module and the module need to work under the
same ID number and the same frequency.
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3. Quick test

(1) USB TO RS485 is connected to the module

(1) The transparent transmission module supports the RS485 serial

communication protocol (two wires A and B). One wire is defined as A
and the other wire is defined as B. Normally, the positive level between
the sending driver A and B is +2 ~+6V is a logic state, and the negative
level is between -2 and 6V, which is another logic state. Therefore, the
connection of the transparent transmission module only needs 4 wires
to connect. At the same time, it should be noted that the transparent
transmission module A is connected to the client host A, and the
transparent transmission module B is connected to the client host B.
Cross-connection is not required.

B- B-
MCU At At RT18A01
Module

GND GND

Ve vCe

@
©)

@

The transparent transmission module defaults to 5V power supply.
Before use, you need to screw the glue stick antenna to the SMA port
on the top of the module.

When debugging with the computer's serial software tool, you need to
find a tool that converts USB to RS485. You can refer to the following
tool, connect to the computer to install or update the CH340 serial
driver, and then connect the A of the board to the A of the tool, and the
B is connected to B of the tool, and connected to VDD and GND.
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(2) Startup instructions

After the transparent transmission module is powered on, the initialization of
each functional component needs to be completed, so it is necessary to wait for
the red LED and green LED on the module to flash three times at the same time
and finally be in the off state (about 1-2 seconds). Only after ensuring that the
internal internal of the module is initially normal can information or instructions be
sent to it. Therefore, the power-on process must meet the following conditions:

Host power on

8

The host configures the serial port (default
is 9600 baud rate, 1 start bit, 1 stop bit, no
parity) and wait 2 seconds

€

The transparent transmission module enters
the ready state

8

The host sends data, AT commands or
receives data from the module to the
transparent transmission module.

(3) One-to-one communication test

(1) Download a serial debugging assistant online, or use the XCOM serial
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@ 0 ® ®©E

©

debugging assistant in the attached information

Connect the host module to the computer with USB TO RS485.

Open the serial port assistant and configure the serial port assistant as
shown in Figure 1 to monitor the host module.

Select the serial port assigned by the computer to the host in the serial
port selection column, and then open the serial port.

Connect the slave module to the computer with USB TO RS485.

Then open a serial port debugging assistant, and configure it according
to Figure 1 to monitor the slave module.

Select the serial port assigned by the computer to the slave in the serial
port selection bar, and then open the serial port.

Send any string in the serial debugging assistant of the monitoring host,
and observe whether the serial debugging assistant of the monitoring
slave receives the data sent by the host module.

While sending the string, you can also observe whether the red light of
the master module and the green light of the slave module flicker. If
there is a fast flicker, it means that the data is sent successfully. If there
is no flicker, it means that the data has not been sent successfully.

ik XCOM V2.6

w0 O X

FPort

COMI0: USB-SERTAL CH34 ~

Baud rate |9600 v

Stop bits 1 w
Data bits 8 v
Parity Hone v

Operation @ Open

Save Data Clear Data

D Hex D ITE
RIS [ gzhizes
[] TimeStamp 1000 N
Single Send Iulti Send Protocol Tramsmit Help
(01234567890 ‘
| Send
I Clear Send
[ Timing Cyele {200 ms [ Open File Send File Stop Send
[ tex Send  [] ¥ordwrap 0% [AIESR) ESEFISI00FEHTHE FH
-ﬁ ~ | www.openedv.com | S:0 R:0 Current time15:20:21
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(4) AT command mode test

(1) Complete the steps (1) to (9) of "3. One-to-one communication test".
(2) Connect the CMD solder joints of the modules that need to enter the AT

command mode, or ground them. When the red LED (TX) and green LED
(RX) light up at the same time, it enters the AT command mode.

20c
R399 _ir snsce ve er
i

Send AT commands to the module through the serial port assistant to
set the corresponding parameters or obtain the corresponding
information.
After sending the AT query command, if the command is correct, the
query information will be returned. If the command is wrong, "N" is
returned.
For example, to query the transmit power, send the command
"AT+POWER?", and the default value "3" will be returned.
After sending the AT setting command, if the command is correct, it will
return "Y". If the command is wrong, "N" is returned. Note: After setting
the parameters, you need to enter the command "AT+REPOWER" to
restart the device for the setting to take effect.
For example, to set the ID number, send the command "AT+ID=090",
and return "Y". Then enter the command "AT+REPOWER", after the
red LED and green LED flash three times together, the restart is
completed and the setting takes effect.
For specific AT commands and their meanings, please see "4. AT
Commands".

(5) Relay mode test

O © ©0

Connect the host module to the computer with USB TO RS485.

Open the serial port assistant and configure the serial port assistant as
shown in Figure 1 to monitor the host module.

In the serial port selection bar, select the serial port assigned by the
computer to the host, and then open the serial port.

Connect the slave module to another computer with USB TO RS485.
Open a serial port debugging assistant on that computer and configure
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it as shown in Figure 1 to monitor the slave module.

In the serial port selection bar, select the serial port assigned by the
computer to the slave, and then open the serial port.

Send any string in the serial debugging assistant of the monitoring host,
and observe whether the serial debugging assistant of the monitoring
slave receives the data sent by the host module.

While sending the string, you can observe whether the red light of the
master module and the green light of the slave module flicker. If the LED
light flashes quickly, it proves that the data is sent and received
successfully. If there is no flicker, it means that the data has not been
sent successfully.

Connect the CMD solder joints of the host module or ground them.
When the red LED (TX) and green LED (RX) light up at the same time, it
enters the AT command mode.

Send the command "AT+POWER=0" and return "Y". Set the transmission
power to the lowest level

Enter the command "AT+REPOWER" to restart the device to make the
settings take effect. After the restart is complete, remove the CMD
connection.

Take the slave module to a place 5 meters away from the master
module, so that the slave cannot receive data from the master (the
green light of the slave module does not flash).

Take out the third transparent transmission module, solder the MO spot,
and this module will be converted into a relay module.

Connect the relay module to the power supply and place it next to the
main module. When the master module sends data, observe whether
the slave module receives data.

Note: In the relay mode, the master module and the slave module need to be
separated far enough to ensure that they cannot send and receive normally
without the relay module. Otherwise, the slave module may repeatedly receive
the same data in a short time.
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Host module & Host module

I

The distance is about 5m, and the data

cannot be sent and received normally

computer computer

Host module Relay module Host module

I

of] [ef

The distance is about 5m, after adding the relay module,

computer the data can be sent and received normally computer

[lef] [+l

Note: The transmission power of the host module needs to be set to O during

testing. If the transmission power is 9, the data transmission and reception

distance can reach 500 meters. and the test will not be possible.

4. AT command

The AT command is used to set and query the parameters of the module. After
setting the parameters, you need to enter the AT restart command or perform a
power-off operation to restart the setting to take effect. The modified parameters
will not be lost after restarting.

(1) How to enter and exit AT commands

® Connect the CMD solder joints on the transparent transmission module or
ground at the same time to enter the AT command module.

® Disconnect the connected CMD solder joints or disconnect the grounding of
the CMD solder joints to exit the AT command mode.

® [f the parameters are set, you need to restart and then exit the AT command
mode.

® In the AT command mode, the serial port baud rate for sending and
receiving AT commands is fixed at 9600, which is not affected by the
"AT+BAUD=x" command. That is, after entering the AT command mode, you

13/18



Guangzhou Chaochuang Intelligent Technology Co., Ltd RT18A01

need to fix the baud rate of the serial debugging assistant to 9600 before
sending AT commands to the module.

® The specific process can be seen in "(4). AT Command Mode Test" in
"3.Quick test".

(2) Serial data format

Fixed 8 data bits, no parity, 1 stop bit

(3) Default factory parameters

Baud rate: 9600, communication channel: 100, ID number: 16, transmission
frequency: 20dB, software version number: 1.

(4) Introduction to AT command

(1) 1D number: The master module automatically adds an ID number to the
sent data, and the slave module detects whether the ID number on the
data is the same as its own ID number after receiving the data. If they
are the same, the data will be sent to the MCU through the serial port.
If they are not the same, the data will be discarded. Therefore, it is
necessary to keep the ID numbers of both sending and receiving data
the same. When there are multiple sets of transmitting and receiving
devices working at the same place, different devices can be
distinguished by setting different ID numbers.

(2) Working channel: Set different working channels so that data is
transmitted on different frequencies. The frequency of data
transmission is 433MHz+xxx*0.1MHz (xxx is the selected working
channel). Only the transceiver devices in the same channel can receive
data, so different devices can be distinguished by setting different
channels.

(3) Baud rate: The baud rate in this document refers specifically to the
serial port baud rate. Only devices with the same baud rate can transmit
data through the serial port and the transparent transmission module.

(4) Transmitting power: Transmitting power refers to the power of the
electromagnetic wave transmitted by the transparent transmission
module through the antenna. The greater the transmission power, the
greater the distance of data transmission.
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(5) Introduction to the use of AT commands

(1) Query the currently used ID

Instruction Response Description
AT+ID? ID number currently in use, the factory
setting is 16
example:

Send the module command "AT+ID?", the module returns "16". The ID
number used by the current module is 016.

(2) Query current software version information

Instruction Response Description
AT+INF? The current software version information,
the factory setting is 1

example:
Send the module command "AT+INF?", the module returns "1". The
software version number used by the current module is 001.

o .
(3) Query current working channel

Instruction Response Description
AT+FREQ? Current working channel,the factory
setting is 100

example:
Send the module command "AT+FREQ?", the module returns "100". The
current module working channel is 100.

(4) Query the current serial port baud rate

Instruction Response Description
AT+BAUD? The current serial port baud rate level, the
factory setting is 3

example:

Send the module command "AT+BAUD?", the module returns "3". Convert
the level to baud rate to get the serial port baud rate used by the current
module is 9600.

Query the baud rate level of the module, the return value range is 0-4, and
the corresponding module serial port baud rate is as follows:
Grade 0 1 2 3 4
Baud rate 1200 2400 4800 9600 19200
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(5) Query current transmit power

Instruction Response Description
AT+POWER? The current transmit power level, the
factory setting is 9
example:

Send the module command "AT+POWER?", the module returns "9".
Converting the level to power, the current transmit power used by the
module is 20dBmW.

Query the baud rate level of the module, the return value range is 0-9, and
the corresponding module serial port baud rate is as follows:

Grade 0 1 2 3 4 5 6 7 8 9
Transmit -40 | -16 | -10 -5 0 +5 +10 | +15 | +18 | +20
power /dBm
(6) Set the current module ID number
Instruction Response Description
AT+ID=xxx Success: "Y” The ID number ranges from 000-254,
Failure: ”"N” and the ID number must be 3 digits
example:

Send the module command "AT+ID=016", the module returns "Y". The ID
number is set successfully.

(7) Set the current module serial port baud rate

Instruction Response Description
AT+BAUD=x Success: "Y” The value of x is 0-4, which is the
Failure: ”"N” baud rate level and must be one bit
example:

Send the module command "AT+BAUD=x", the module returns "Y". The
serial port baud rate is set successfully.

Set the baud rate level of the module, the sending value range is 0-4, and
the corresponding module serial port baud rate is as follows:

Grade

0

1

2

3

4

Baud rate

1200

2400

4800

9600

19200
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(8) Set the current module channel

Instruction Response Description
AT+FREQ=xxx Success: "Y” The channel value is 000-254, and
Failure: ”"N” the channel number must be 3 digits
example:

Send the module command "AT+FREQ=016", the module returns "Y". The
channel is set up successfully.

(9) Set the current module transmit power

Instruction Response Description
AT+POWER=x Success: "Y” The value of x is 0-9, which is the
Failure: ”N” transmit power level and must be
one bit
example:

Send the module command "AT+POWER=x", the module returns "Y". The
transmit power is set successfully.

Query the baud rate level of the module, the return value range is 0-9, and
the corresponding module serial port baud rate is as follows:
Grade 0 1 2 3 4 5 6 7 8 9
Transmit -40 | -16 | -10 -5 0 +5 +10 | +15 | +18 | +20
power/dBm

10 Restore parameters to factory settings

Instruction Response Description
AT+RESET | Success: "Y” Failure: ”N”
example:

Send the module command "AT+RESET", the module returns "Y". The factory
settings were restored successfully.

1D Restart the module

Instruction Response Description

AT+RESET Success: The module restarts, and the red and

green lights flash 3 times at the same time.
Failure: No restart

example:
Send the module command "AT+REPOWER", and the module restarts.

Note: After setting the parameters, you need to send the command
"AT+REPOWER" or restart the module by powering off to make the
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parameters take effect. If you directly disconnect the CMD solder joint and
exit the AT command mode without restarting, the current running
parameters will still be the values before setting.

5. matters needing attention

(1)
(2)

(3)

(4)

(5)

(6)

(7)

Up to 31 bytes of data can be sent at a time.

The ID number and channel of the master module and the slave module are
the same to communicate with each other.

After the module is powered on, you need to wait for the LED to flash three
times (about 2 seconds) before you can input data or instructions through
the serial port.

When the transmitting power is 9 and the distance between the master
module and the slave module is relatively close, the data transmission
interval should be more than 100ms. If the transmission power is small
and the distance is long, the data transmission interval should be increased.
In the relay mode, the master module and the slave module need to be
separated far enough to ensure that they cannot send and receive normally
without the relay module. Otherwise, the slave module may repeatedly
receive two identical data in a short time.

When using the computer serial port to debug the transparent transmission
module, if the slave module receives data (green LED flashes), the serial port
debugging assistant does not display the data or displays garbled characters.
It may be caused by the inconsistency between the baud rate of the serial
debugging assistant and the baud rate of the slave module. You can try to
change the serial port debugging assistant to one of 1200 2400 4800 9600
19200 in order and observe whether the data is displayed.

In the AT command mode, the serial port baud rate for sending and
receiving AT commands is fixed at 9600, which is not affected by the
"AT+BAUD=x" command. That is, after entering the AT command mode, you
need to fix the baud rate of the serial debugging assistant to 9600 before
sending AT commands to the module.
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