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ME73MS01

ME73MSO01 is a high-sensitivity 24GHz millimeter wave FMCW human presence detection radar module. Different from tradi-
tional radars that detect large movements of human movement or small body movements to determine the presence of
human body, the main feature of this module is that it has the function of detecting small movements such as human breath-
ing on the basis of the functions of traditional human body sensing radar to determine the presence of human body. The
module adopts FMCW modulation and can output the distance of the target at the same time. This product can detect wheth-
er there is someone in the room, and is highly reliable and high-performance.

FEATURES

0

High Sensitivity High-reliability High-performance User motion Micro-moving targets
track detection detection

KEY PARAMETER

ME73MS01

Working Frequency 24~24.25GHz Antenna PCB
Module Size 20x20mm Processing Period Real-time
Installation Method: Ceiling/wall mount Detection Distance 0.5~6m
Azimuth Coverage +60° Pitch Angle Coverage +60°
Max Consumption 0.40w Avg Current 22mA
Firmware HEX command firmware

APPLICATION

Smart home Street lighting Courtyard and indoor Industrial control
people detection radar system security-people radar sensor
detection
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1 MODULE DESCRIPTION

1.1 Module Function Description

No. Function Detailes
1 Static Maintenance Micro-moving targets detection
2 Motion Sensing User motion area detection

1.2 Module Features

No. Function Detailes

The detection distance of this product is: 0.5~6m.
(Note: The detection distance is related to
factors such as installation environment, human

1 Installati i .
nstaflation scenario body volume, relative angle, and movement
amplitude. The above parameters are the test
results of our company. Under different test
conditions, the actual test results shall prevail)
2 Unaffected by the environment Unaffected by temperature, humidity, dust, light, noise, etc.

Ceiling mounting 3M;
3 Ceiling mount Stationary human body detection radius: Maximum 3m (configurable);
Mobile human detection radius: Maximum 3m (configurable).

4 Wall mount Supports 6m motion detection in straight line, 3m presence detection.

2 ELECTRICAL SPECIFICATION

Parameter Values Notes
Operating Voltage 3.6 ~5.5V Standard supply voltage 5V
Operating Temperature -10C~+50C Indoor use only
Avg Current 22mA
Max Consumption 0.40w
Module Dimension 20*20mm

Quantity of |10 Port 3 TX. RX. OUT



MINEW =)

3 PIN DESCRIPTION

i
]

. e
(TOP View)
Z] PIN DEFINITION
Symbol Type Definition

Output 3V with target, OV without target
1-0 Output (Optional 5V output, please specify in advance when ordering)
2-T UART TX Used for UART serial transmitter (UART TX)
3-R UART RX Used for UART serial receiver (UART RX)
4-G Ground Power Ground
5-V Power Supply Power supply, input voltage 4V~5.5V

5 MECHANICAL DRAWING
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6 DEBUG CONFIGURATION

6.1 Debug Wiring

The module can be connected to terminals VCC, GND, Vo (output), RX, TX, and can display configuration parameters
and target status information through the serial port. According to the module pin definition diagram, the module's
power supply VCC, ground GND, serial port TX, serial port RX can be connected to the corresponding pins of the

serial port board.

6.2 Debug Instructions

Hexadecimal sending and receiving, support online modification and saving of parameters
Communication supports uart protocol
Baud rate: 115200
Data bits: 8
Stop bits: 1
Parity: none
Frame structure definition
1.Frame header, 2 bytes
Upper computer sends, radar receives: 0x55 0x5A
Radar sends, upper computer receives: 0x55 0xA5
2.Data length, 2 bytes, high byte first, low byte last
Length = function code + command + data + checksum
3.Function code, 1 bytes
Read: 0x0
Write: Ox1
Passive reporter: 0x2
Active reporter: 0x3
The read and write command is the host computer sending instructions to the radar, and the report command is the
radar sending information to the host computer.
4.Command code
Command code 1 is the function classification, command code 2 is the specific function
5.Data
N Bytes
6.Checksum, 1 Bytes
The lower 8 bits of the sum of all data before the checksum in uint8_t format.

Notice: Data format description: All multi-byte parameters are transmitted in big-endian format.

Radar Output Data Format

Head Packet Len Func code CMD Data Sum

Data[0]~Data[9]:Information SUM

Receiving 55 Ab 00 OE 03 81 00
of detected targets
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Data Format Description

Datal0] Target ID Number: 8-bit unsigned integer
Data[1] Target status: 8-bit unsigned integer; 0: Nobody,
ata 1: Indicates movement body, 2:Indicates existence body
Data[2] Data[3] Distance: 16-bit unsigned integer, unit: cm
Setting/ Receiving Data[4] Data[5] Speed: 16-bit signed integer, unit: cm/s
Data[6] Direction cosine:8-bit signed integer, unit: degrees
Data[7] Pitch:8-bit signed integer, unit: degrees
Datal[8] Data[9] Signal strength: 16-bit unsigned integer

The radar detection results are reported actively. In the next page, we will give an example to illustrate the radar

output information.

Example 1: Read target information

A5 00 OE 03 81 00 00 01 00 5E 00 ~ =

00 00 00 01 78 64 55 A5 00 QOF 03  w==xoce-
81 00 00 01 00 5E 00 00 00 00 01 ™= -
=
00 5E 00 00 00 00 01 78 64T NN —
00 OF 03 81 00 00 01 00 56 00 00 |

00 00 01 78 64 55 A5 00 OF 03 81

AN DN DN DN KRR AN AN NN NN 10 AR SwreDsts | Clewr Data

] Single Send Multi Send Protocol Transmit Help

Operation @ Close

55 5A 00 06 01 80 03 01 2C 66 | Send
[}
+ Clear Send
[J Tining Cycle:1000 ms Open File Send File Stop Send
@ Hex Send [ ] Wordwrap 0%
| &% - $:0 R:840 CTS=0 DSR=0 DCD=0|

The one marked on the figure is a complete received message:

55 A5 00 OE 03 81 00 00 01 00 5E 00 00 00 00 01 78 64

Target ID: 8th byte 0x00

Movement status: 9th byte 0x01, detected movement body

Target distance: 10th ~11th bytes 0x00 Ox5E, converted to decimal is 94

Target signal strength: 16th ~17th bytes 0x01 0x78, converted to decimal is 376

Checksum: 18th byte

In conclusion, detected movement target, target distance is 0.94 meter, signal strength is 376.
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Radar parameter configuration and read commands

OTA online upgrade

Restore to default parameters

Save all parameters to flash

Get the software version

Motion detection threshold
within 1 meter

1 meter motion detection
threshold

Detection threshold within 1
meter

1 meter presence detection
threshold

Minimum detection distance
(cm)

Maximum motion detection
distance(cm)

Maximum detection
distance(cm)

Read
Setting

Receiver

Read
Setting

Receiver

Read
Setting

Receiver

Read
Setting

Receiver

Read
Setting

Receiver

Read
Setting

Receiver

Read
Setting

Receiver

09 Ditacheet &
Send 55 5A 0004 01 20 01 D5
Receiver 55 A5 00 04 02 2001 21
Send 55 5A 0004 01 20 02 D6
Receiver 55 A5 00 04 02 20 02 22
Send 55 5A 0004 01 20 04 D8
Receiver 55 A5 00 04 02 20 04 24
Send 55 5A 00 04 00 00 01 B4
Receiver 55 A500 11 02 00 01 DATA1~DATA13 SUM

55 5A 00 04 00 80 03 36

55 5A 00 06 01 80 03 DATA1 DATA2 SUM

55 A5 00 06 02 80 03 DATA1 DATA2 SUM

55 5A 00 04 00 80 04 37

55 5A 00 06 01 80 04 DATA1 DATA2 SUM 55

A5 00 06 02 80 04 DATA1 DATA2 SUM

55 5A 0004 008009 3C

55 5A 00 06 01 80 09 DATA1 DATA2 SUM 55

A5 00 06 02 80 09 DATA1 DATA2 SUM

55 5A 00 04 00 80 OA 3D

55 5A 00 06 01 80 OA DATA1 DATA2 SUM 55

A5 00 06 02 80 OA DATA1 DATA2 SUM

55 5A 00 04 00 80 OC 3F

55 5A 00 06 01 80 OC DATA1 DATA2 SUM

55 A5 00 06 02 80 0C DATA1 DATA2 SUM

55 5A 00 04 00 80 OD 40

55 5A 00 06 01 80 OD DATA1 DATA2 SUM

55 A5 00 06 02 80 OD DATA1 DATA2 SUM

55 5A 00 04 00 80 OE 41

55 5A 00 06 01 80 OE DATA1 DATA2 SUM

55 A5 00 06 02 80 OE DATA1 DATA2 SUM

Default value 200

Default value 120

Default value 300

Default value 300

Default value 10

Default value 600

Default value 450

Web: www.minewsemi.com Tel: 0086 755-2801 0353 E-mail: minewsemi@minew.com Copyright© Shenzhen Minewsemi Co., Ltd.
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Read
VO Output level Holding Setting
time(ms)
Receiver
Read
VO Indication mode Setting
Receiver

Example 2: Setting radar parameter

10

55 5A 00 04 00 80 14 47

55 5A 00 06 01 80 14 DATA1 DATA2 SUM 55

A5 00 06 02 80 14 DATA1 DATA2 SUM

55 5A 00 04 00 80 15 48

55 5A 00 05 01 80 15 DATA1 SUM

ME73MS01
Datasheet

Default value 20000

0x00 High level indication

55 A5 00 05 02 80 15 DATA1 SUM

indicate body;0x01 Low

level indication

If we want to set the radar's motion sensing distance to 5 meters, the distance is 4 meters, and the high level output
delay time after sensing is 5 seconds: Then the serial port sends information: 55 5A 00 06 01 80 0D 01 F4 38.(For
the specific meaning of each bit, please refer to the previous frame structure definition.)

Serial port return data information: 55 A5 00 06 02 80 OD 01 F4 84, Indicates that the motion detection distance has

been set to 5 meters.

Single Send Multi Send Protocol Tramsmit Help

55 5A 00 06 01 80 OD 01 F4 38

55 A5 00 06 02 80 OD 01 F4 84 ™=

w

Baud rate ] 115200 o

Stop bits 1 ~

Data bits 8 v

Send

w Clear Send

() Timing Cycle:1000 g

Open File

) Hex Send (@ Wordwrap

% |

0%

|s0 | R0

The serial port sends information: 55 5A 00 06 01 80 OE 01 90 D5.
then serial port returns information: 55 A5 00 06 02 80 OE 01 90 21, Indicates that the presence detection distance

has been set to 4 meters.

Single Send Multi Send Protocol Transmit Help

55 5A 00 06 01 80 OE 01 90 D5

Send File Stop Send

|CTS=0 DSR=0 DCD=0 | _:

55 A5 00 06 02 80 OE 01 90 21| ot

v

Baud rate | 115200 v

Stop bits 1 v

Data bits 8 v

Send

» Clear Send

] Timing Cyecle: 1000 ms Open File Send File Stop Send

B Hex Send [ Wordwrap 0%

ﬁ v‘ S:0 R:0 CTS=0 DSR=0 DCD=0/| .
Web: www.minewsemi.com Tel: 0086 755-2801 0353 E-mail: minewsemi@minew.com
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The serial port sends information:55 5A 00 06 01 80 14 13 88 E5,
then serial port return data information:55 A5 00 06 02 80 14 13 88 31, Indicates that the high level holding time of
the sensing output is set to 5 seconds.

95 A5 00 06 02 80 14 13 88 31 *
Baud rate @

Stop bits 1 v

Data bits 8 w

Single Send Multi Send Protocol Tramsmit Help

55 5A 00 06 01 80 14 13 88 E5 S send

w Clear Send

[ Timing Cycle:1000 ms Open File Send File Stop Send
@ Hex Send (@ Wordwrap 0%
& - | s:0 R0 CTS=0 DSR=0 DCD=0| _:

After the setup is complete, sends command: 55 5A 00 04 01 20 04 D8 to save, Otherwise, the power will fail.

7 RADAR INSTALLATION AND TESTING

7.1 Test Application Scenarios: Ceiling Mount

The installation height is 3 meters, and the coverage range is tested in both sitting and walking states. (The module
is used at Ceiling mount, so the output detection distance will have some errors compared to the straight line test.
The sensing distance threshold is corrected according to the measured sensing radius).

Wbiey Buyiad sajew ¢

7.1.1 Reference Coverage

The following figure shows the coverage of the radar in the static state (orange area) and the moving state (blue
area) under the default configuration for reference. Users can directly use the default mode for testing.



o
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Ceilingmount FOV

#® Moving  #§ Static

7.2 Test Application Scenarios: Wall Mount

When testing wall mount installation, the installation height is about 1 meter, and the coverage range is tested in

both sitting and walking states.

Radar Radar

¥

.

height 1 meter height 1 meter

static existence walking states

7.2.1 Reference Coverage

The following figure shows the wall mount coverage of the radar in the static state (orange area) and the
moving state (blue area) under the default configuration for reference. Users can directly use the default mode

for testing.

Wall mount FOV

—a— Moving —e— Static

Web: www.minewsemi.com Tel: 0086 755-2801 0353 E-mail: minewsemi@minew.com Copyright© Shenzhen Minewsemi Co., Ltd.
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8 USE OF UPPER COMPUTER

MinewSemi also provides the upper computer of ME73MS01, which allows users to quickly configure and test the
module performance. The following is the instructions for using the upper computer.

1)Use USB to TTL to power the radar with 5V voltage, then open "24G Millimeter Wave Human Detection" ;

2)Click Serial Port Detection - Serial Port Selection - Open Serial Port - Display interface. The display interface will show
the distance value and status.

See follow picture:

B 246G Millimeter Wave Human Detection 1.0.4

Detect serial port
COM3

115200

Open serial port

3)Application layer settings: mainly used to set the switching between people moving, people stationary, and people not
in motion. Enter an integer greater than 2 in the window for the number of people stationary states, and click Set. When
the upper computer receives OCCs for a number greater than or equal to the set value, the upper computer displays
People Stationary. For example, if you set it to 10, it means that the host computer needs to receive 10 OCCs in a row to

display People Stationary. (See picture below)
"1 246 Millimeter Wave Human Detection 1.04

Detect serial port
ction  [GOMS
Baud rate 115200

Open serial port

static states num

faull
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4)When the radar cannot detect the body, the upper computer outputs the Nobody state.

7 24G Millimeter Wave Human Detection 1.0.4

Serial port detection | Detect serial port

Serial port selection [GOM3
Baud rate 115200

Open serial port | Close serial port

Connection status
port information USB-SERIAL CH340
Received 1341849

Sent: 8
Version read save log

Apply Upper-layer Settings
00
static states num s :41. 935 A 3 00
Default: 5 sl . 5 : 00
(when 6 consecutive static signals :41. 945rec ). 00
are detected) 00
00
00
00
00
00
00

5)Click the setting interface window to enter the parameter setting interface. You can configure the module's sensitivity,
detection distance, light sensitivity threshold, delay, etc. You can directly enter the value in the command box and click
Write to modify the module parameters. In the sensitivity setting column, the close-range motion/presence sensitivity
corresponds to the setting within 1 meter, the medium-range motion/presence sensitivity corresponds to the setting
outside 1 meter, and the long-distance column is not open yet. For detailed parameter descriptions, see the command
description in the previous text.

After modifying the parameters, click the Save button to save. (See picture below)

W | 24G Millimeter Wave Human Detection 1.0.4 - %

= write
1 | Detect serial port

virite
write
write
Baud rate 115200

n presence threshold 300 wiite

Open serialport | Clo o old

write
read  write

read  write

oven serial port print

read  write
s read  write

s read  write

Initialize  Read setting

6)Click the distance statistics window to display the distance and signal strength curve in real time. The curve above the
distance statistics window is the real-time distance curve. The red curve represents the distance of a stationary target,
and the green curve represents the distance of a moving target. The lower window displays the real-time signal strength
curve. The red curve represents the energy value of a stationary target, and the green curve represents the energy value
of a moving target. (See picture below)
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W] 24G Millimeter Wave Human Detection 1.0.4 - X

Serial port detection | Detect serial port:
Serial port selection [GOMS
Baud rate 115200
Open serial port | Close serial port
Connection status
P nformation USB-SERIAL CH340 ('
Received 7797
Sent: 8
Version read

Chart Setting

10000,

7500.

min vertical(mag) 0 5000,

2500,

0.

8568.0

9 PRECAUTIONS

1.Avoid metal or other objects that hinder electromagnetic wave transmission in front of the module to block the
antenna during installation;

2.The returned spectrum energy and parameter settings will be different for different housing materials and different
distances between the module and the inner surface of the housing, and need to be fine-tuned according to actual
conditions. It is generally recommended that the module be 5-6mm away from the housing, which can be adjusted
according to actual measurements.

3.We recommend that users test the module according to the default settings first. If the effect is not as expected,
the housing structure can be sent to the original factory, which will test and adjust a reference setting.

4 It is recommended to use ABS and other materials for the housing, because the human body radar is a very sensi-
tive module. If a large attenuation material is used for the housing, it may affect the detection.

5.If the person being tested is sitting with his back or side facing the radar, the sensing effect will decrease. Because
when the back is facing the side facing the radar, the chest or abdomen caused by breathing cannot be detected.

6.Avoid objects such as air conditioner outlets and fans when installing. Vibrating devices and objects may be
detected by the radar and judged as human presence.

7.Avoid strong reflective objects such as large metal areas during installation. Metal is a strong reflector of electro-
magnetic waves, which may cause distortion of the received signal.

8.When multiple modules are installed and used at the same time, the distance between modules should be greater
than 0.5 meters, and antennas of different modules should not be facing each other.

9.The module is used in ceiling mount, so the output detection distance has some errors compared to the straight
line test. The FOV given in the manual is only for our test environment. The actual FOV may deviate due to different

actual scene environments or factors such as the housing.

10. If you need more technical support, please contact sales.
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10 HOUSING LAYOUT AND WELDING REQUIREMENTS

@ It is recommended that the gap between the module antenna surface and the inner surface of the housing be
2~5mm. The housing material cannot be metal or metal-plated paint materials. The housing is recommended to be

PC, ABS. The material thickness is preferably 2~3mm.
@ PCBA: The height of the radar patch needs to be kept = 1mm higher than other devices. When patching the PCBA,

do not contaminate the chip. The chip must be flat and not warped.
@ Housing detection surface: Non-metallic housing, needs to be flat to avoid bending, which affects the performance

of the entire scanning area.

g [N
(- [_jt - - I ) €— MainBoard
Z1mm W I 1 <«————— Radar
-
2-bmm <+
) «— Structural Housing

Figure3 Layout diagram of antenna and housing

11 STORAGE CONDITIONS

® Please use this product within 6 months after signing the receipt.
- This product should be stored without opening the package at an ambient temperature of 5~35°C and
a humidity of 20~70%RH.
- This product should be left for more than 6 months after receipt and should be confirmed before use.
- The product must be stored in a non-corrosive gas (Cl2, NH3, SO2, NOx, etc.).
- To avoid damaging the packaging material, do not apply any excessive mechanical shocks, including but
not limited to sharp objects adhering to the packaging material and product dropping.

® This product is suitable for MSL2 (based on JEDEC standard J-STD-020).
- After opening the package, the product must be stored at <30°C/<60%RH. It is recommended to use the

product within 3-6 months after opening the package.
- When the color of the indicator in the package changes, the product should be baked before welding.

® Baking is not required for one year if exposure is limited to <30°C and 60%RH. Refer to MSL2 for exposure
criteria for moisture sensitivity level. If exposed to (=168h@85°C/60%RH) conditions or stored for more than
one year, recommended baking conditions.

1. 120 +5/-5°C, 8 hours, 1 time
Products must be baked individually on heat-resistant trays because the materials (base tape, reel tape, and

cover tape) are not heat-resistant, and the packaging material may be deformed at temperatures of 120 C;

2. 90C +8/-0C, 24hours, 1times
The base tape can be baked together with the product at this temperature. Please pay attention to the unifor-

mity of heat.

1 2 HANDLING CONDITIONS

e Be careful in handling or transporting products because excessive stress or mechanical shock may break

products.
e Handle with care if products may have cracks or damages on their terminals. If there is any such damage, the

characteristics of products may change. Do not touch products with bare hands that may result in poor solder

ability and destroy by static electrical charge.
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13 QUALITY

Cognizant of our commitment to quality, we operate our own factory equipped with state-of-the-art production facilities and
a meticulous quality management system. We hold certifications for ISO9001, 1SO14001, ISO27001, OHSA18001, BSCI.

Every product undergoes stringent testing, including transmit power, sensitivity, power consumption, stability, and aging
tests. Our fully automated module production line is now in full operation, boasting a production capacity in the millions, capa-
ble of meeting high-volume production demands.

14 COPYRIGHT STATEMENT

This manual and all the contents contained in it are owned by Shenzhen Minewsemi Co., Ltd. and are protected by Chinese
laws and applicable international conventions related to copyright laws.

The certified trademarks included in this product and related documents have been licensed for use by MinewSemi. This
includes but is not limited to certifications such as BQB, RoHS, REACH, CE, FCC, BQB, IC, SRRC, TELEC, WPC, RCM, WEEE,
etc. The respective textual trademarks and logos belong to their respective owners. For example, the Bluetooth® textual
trademark and logo are owned by Bluetooth SIG, Inc. Other trademarks and trade names are those of their respective

owners. Due to the small size of the module product, the "®" symbol is omitted from the Bluetooth Primary Trademarks
information in compliance with regulations.

The company has the right to change the content of this manual according to the technological development, and the
revised version will not be notified otherwise. Without the written permission and authorization of the company, any
individual, company, or organization shall not modify the contents of this manual or use part or all of the contents of this
manual in other ways. Violators will be held accountable in accordance with the law.
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