mmWave Radar - 24GHz Detection Sensor 9 Meters mI—AB

Overview

This 24GHz millimeter-wave radar sensor employs FMCW, CW multi-mode modulation and
separate transmitter and receiver antenna structure.

In working, the sensor first emits FMCW and CW radio waves to the sensing area. Next, the
radio waves, reflected by all targets which are in moving, micro-moving, or extremely weak
moving state in the area, are converted into electrical signals by the millimeter-wave MMIC
circuit in the sensor system. After that, these signals will be sent to the processor and
processed through the related signal and data algorithms. Then, the target information can
be solved out.

The millimeter-wave radar can sense the human presence, stationary and moving people
within the detection area. Moreover, it can even detect static or stationary human presence
such as a sleeping person. There are two ways provided to output detection result: serial
port and I/O port switch quantity. Besides that, the sensor module features strong sensing
reliability, high sensitivity, small size, easy to be used or embedded in applications.

Order Code

Order Code Brand Description

E33003-001 DFRobot mmWave Radar - 24GHz Detection Sensor 9 Meters
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Feature

*Human presence sensing: sense if there is human body in areas
*|/0 port switch quantity input and output control
*Serial port input and output control

*Strong anti-interference ability, not to be affected by snow, haze, temperature, humidity, dust, light, noise, etc.
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Specification

*Power Supply: 3.6~5V

*Operating Current: 90mA

*Detection Distance: 9m

*Equivalent Transmit Power: 13-15dBM
*Beam Angle: 100x40°

*Modulation Mode: FMCW, CW
*Operating Frequency: 24GHz
*Operating Temperature: -40~85°C
*Buad Rate: 115200

*Dimension: 24x28mm/0.94x1.10”
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Board Overview

Num Label Description o0 ® Heo Im
DFROBOT
1 UART Tx Sensor UART Transmiting e oI
2 UART Rx Sensor UART Receivin
g ITTTITITTITN [ ] |
3 GPIO1 Universal Input and Output TR

s m N

)

LA JRPRY SABAN J0UNIN ZHDTE

[N |

! me=
Y sl ciisog i oo T
5 GND Ground

6 VCC Power +

7 NC Reserved, left floating

8 NC Reserved, left floating

The two 1/0 ports can be used for level trigger input and output applications; The 1 UART
port can used to configure input and sense result.
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Installation

The installation method of millimeter-wave human body sensors is highly sensitive, as improper installation can affect the performance and functionality of the
sensor. Common installation methods for this module include top-mounted, bottom-mounted, horizontal, and downward-tilted installations.

1.Top-mounted installation

-

Vertical or horizontal angle
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Installation

2.Underneath installation

WVertical or horizontal angle
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Installation

3.Horizontal installation

- I"u"ertical beam angle
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Instructions

The module adopts serial communication protocol and uses ASCII code string as command interation and data interaction.
*Serial communication configuration: 115200 baud rate, 1 stop bit, 8 data bits, no parity bit, no flow control

*Command interaction: ASCII code string format, ending with a new line; separated by space between commands to parameters, parameters to
parameters.

*When configuring the working parameters of the sensor, the sensor must be in a halted state; after the parameter configuration is completed, a save
parameter command must be sent to save the changed parameters in the non-power-loss memory.

*If using this module as a trigger switch, that is, only use the 1/O port of the module, and at the same time, when the configuration parameters meet the
performance and functional requirements, the serial port is not necessary, and also users do not need to care about the communication protocol.
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Instructions

Output Information Configuration

Description: The default configuration of the sensor is to output the sensing results only in ASCII code string format, and modification is not supported temporarily.

Human body induction result output: ASCII code string format

Description:

nn

*The string information starts with "S" and ends with "*". Multiple parameters are separated by ",", and placeholder parameters(reserved) are replaced by
spaces.

*The sensing result of the "Human Sensor" is output at a data refresh rate of 1Hz by default.

Response: SJYBSS,parl,par2,par3,pard*

Parameter Term Description Example Command
Induction result: Peop!e presenge detected SIYBSS,1, ,, *
parl 0: No one (moving or stationary)
1: People presence detected(stationary or
; piep (stati 4 No one detected SJYBSS,0,, , *
moving)
Placeholder parameter:
par2 i
reserved, replace with spaces
Placeholder:
par3 .
reserved, replace with spaces
Placeholder:
pard

reserved, replace with spaces
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Instructions

Sensor Detection Area Configuration
Description:

*The module configures the sensing area as 128 equal parts by default, each equal part is about 15cm. The configuration parameters are selected from 0~127, as the
index of the distance value in the sensing area.

*The sensing area allows configuration of 4 segments, the configuration values of the 4 segments must be configured in order from small to large, and cannot contain

each other.
Command: detRangeCfg parl parA_s parA_e parB_s parB_e parC_s parC_e parD_s parD_e
arameter Term Description
parl Retained, constant -1
arA s The 1st segment of the sensing area configuration value:
parA_e parA_s: the starting value index of the sensing area distance(20)
pari_ parA_e: the ending value index of the sensing area distance
The 2nd segment of the sensing area configuration value (the index must start after the 1st segment sensing area
parB_s configuration index):
parB_e parB_s: the starting value index of the sensing area distance
parB_e: the ending value index of the sensing area distance
The 3rd segment of the sensing area configuration value (the index must start after the 2nd segment sensing area
parC_s configuration index):
parC_e parC_s: the starting value index of the sensing area distance
parC_e: the ending value index of the sensing area distance
The 4th segment of the sensing area configuration value (the index must start after the 3rd segment sensing area
parD_s configuration index):
parD_e parD_s: the starting value index of the sensing area distance

parD_e: the ending value index of the sensing area distance(<127)
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Instructions

Note: Multiply the start or end value index of the sensing area distance by 15cm,
it represents the start or end distance value.

Example Command

Response Description (Default configuration) Sensing distance:

Done The command was executed successfully "Om to 3m" detRangeCfg-10 20
(Om=0 * 0.15cm, 3m=20 * 0.15cm)
Sensing distance: "1.5m to 3m"
(1.5m=10 * 0.15cm, 3m=20 * 0.15cm)

Sensing distance: "1.5m to 3m" "7.5m to
12m"

(1.5m=10 * 0.15cm, 3m=20*0.15cm)
(7.5m=50 * 0.15cm, 12m=80 * 0.15cm)

Error Command execution failed
detRangeCfg-110 20

detRangeCfg-1 10 20 50 80

Sensing distance: "1.5m to 3m" "7.5m to

12m" "13.5m to 15m"

(1.5m=10 * 0.15cm, 3m=20 * 0.15cm) detRangeCfg -1 10 20 50 80 90 100
(7.5m=50 * 0.15cm, 12m=80 * 0.15cm)

(213.5m=90 * 0.15cm, 15m=100 * 0.15cm)

Sensing distance: "1.5m to 3m" "7.5m to
12m" "13.5m to 15m" "15.75m to 16.5m"
(1.5m=10 * 0.15cm, 3m=20 * 0.15cm)
(7.5m=50 * 0.15cm, 12m=80 * 0.15cm)
(13.5m=90 * 0.15cm, 15m=100 * 0.15cm)
(15.75m=105 * 0.15cm, 16.5m=110 *
0.15cm)

detRangeCfg-1 10 20 50 80 90 100 105
110
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Instructions

Sensor Output Delay Configuration

Description: configure, when the sensor detects a target, the delay time for the output of the
sensing result; after the target disappears, the delay time for the output of the sensing result.
By default, when a target detected, the delayed output time is 2.5s; after the target disappears,
the delayed output time is 10s.

Command: outputlLatency parl par2 par3

Parameter Term

parl

par2

par3

Description
Retained, constant -1

When the target is detected, the delay
time for output of sensing results:
Value range: 0~65535, unit: 25ms

After the target disappears, the delay
time for output of sensing results:
Value range: 0~65535, unit: 25ms

Response
Done

Error

Example

(Default configuration) The target is
detected, the delay time is 2.5 seconds.
The target disappears, the delay time is
10 seconds.

The target is detected, the delay time is
5 seconds. The target disappears, the
delay time is 20 seconds.

MiaB

Description

The command was executed
successfully

Command execution failed

Command

outputlLatency -1 100 400

outputlLatency -1 200 800
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Instructions

Sensor Start-up Mode Configuration

Description: Configure the sensor to start running immediately after power-on or wait for the
start command after power-on. The former is set by default.

Command: sensorCfgStart parl

Parameter Term Description

Enable the sensor to start running immediately after
power-on:

0: Prohibit the sensor to start running immediately after
power-on. The sensorStart command is required to start

arl .

P running (default value)
1: Enable the sensor to start running immediately after
power-on. No sensorStart command is required to start
running

Example Example

Prohibit the sensor to start running immediately after

g ¥ sensorCfgStart 0

power on

(Default configuration) Enable the sensor to start running

immediately after power on eSEES St

Response Description
Done The command was executed successfully
Error Command execution failed
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Instructions

Sensor Start Control
Description:

**_. When the sensor is in an unstarted state and there are no set parameters to be saved, start
the sensor to run.

*Through the sensorCfgStart command, when the sensor is configured to start running

immediately after power-on, there is no need to execute the sensorStart command to start
running.**

Command: sensorStart

Response Description

Done The command was executed successfully
Error Command execution failed

Parameter Term Description

Null No parameters
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Instructions

Sensor Reset Control
Description: Reset the sensor by software

Command: resetSystem

Parameter Term  Description

Null No parameters
Response Description
Error Command execution failed

No response string  After the command is executed successfully, the sensor will be reset directly, so there is no response string
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Instructions

Sensor Stop Control

Description: Stop the sensor when it is running.

Commands: sensorStop

Parameter Term

Null

Response
Done
Error

operating status

Description

No parameter

Description
The command was executed successfully

Command execution failed, the sensor is not in
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Instructions

Configuration Save Parameter

Description: When the sensor parameters are reconfigured through the UART and have not been saved, this command saves the new
configuration parameters to the sensor Flash

Command: saveCfg parl par2 par3 pard

Parameter Term  Description

par1 Fixed value: 0x45670123
par2 Fixed value: OXCDEF89AB
par3 Fixed value: 0x956128C6
pard Fixed value: OxDF54AC89

Response  Description
Done The command was executed successfully

Error Command execution failed (If there are no parameters to save, the command will fail to execute)

Save the configuration parameters to the non-power-loss memory unit, command: saveCfg 0x45670123 @xCDEF89AB @x956128C6
@xDF54ACS9
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Instructions

Factory reset
Description: Restore the current configuration parameter value of the sensor to the factory default value.

Command: factoryReset parl par2 par3 pard

Parameter Term  Description

par1 Fixed value: 0x45670123
par2 Fixed value: OxCDEF89AB
par3 Fixed value: 0x956128C6
pard Fixed value: OxDF54AC89

Response  Description
Done The command was executed successfully

Error Command execution failed

Restore configuration parameters to factory default values, command: factoryReset @x45670123 8xCDEF89AB 8x956128C6 @xDF54AC89
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Revision History

Date Revision Change description

30/10/2025 1.0 Initial release
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