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1. Product Overview

Rd-03L is a battery-powered ultra-low power radar module developed by Shenzhen Ai-Thinker
Technology Co., Ltd. The module includes extremely simplified 24GHz millimeter wave

sensor hardware and low-power Human Presence sensing intelligent algorithm firmware.

Rd-03L is equipped with AloT millimeter wave sensor SoC ICL1112, high-performance
24GHz-receiver antenna and peripheral circuit. ICL1112 is an industry-leading &mu;A-Class
24g single-transmit single-receiver millimeter wave sensor chip, which has ultra-low power
consumption (55 &mu;A) and ultra-high remote exploration capability. It works in the K-band
of 24 GHz, and uses FMCW frequency modulation continuous wave to detect targets in the set
space. Rd-03L adopts millimeter wave sensor distance measurement technology and ICL1112
chip advanced proprietary radar signal processing and low power consumption control
technology to realize accurate perception of motion, micro motion and standing human body.
Low-Power Human body presence induction algorithm firmware is mainly used in indoor
scenes. It detects whether there is moving or micro-moving human body in the area in a

low-power mode, and refreshes the detection results in real time.

The maximum sensing distance of the Rd-03L to the moving human body is 8 meters. It is easy
to configure the sensing distance range, trigger and maintenance thresholds in different
intervals, the status of the human body, the frequency of reporting the distance from the target
human body, and the time when no one reports. Rd-03L supports GPIO and UART interfaces,

plug and play, and can be flexibly applied to different intelligent scenarios and terminal

products.
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Figure 1 ICL1112 chip architecture
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1.1. Characteristic

B DIP package, standard 2.54mm pin
B Ultra-small module size: 20*20mm, Plug and Play
B Radar supports 24GHz ISM frequency bands

B The radar antenna supports 1 receive and 1 transmit, with narrow antenna beam, high
resolution, wide frequency and strong anti-interference capability
B The farthest induction distance of radar can reach 8 meters

B Radar Detection angle is large, coverage can reach + 60 degrees
B The detection targets are motion, micro motion and static human body

B Accurate identification within radar intervals, support induction range division, and shield
out-of-range interference

B Average working current less than 100uA (@ 1Hz reporting frequency
B Proximity 0.2m induction, no detection blind area
B Report detection results in real time

B Provides visualization tools to configure the probe distance interval and the target
disappearance delay time

B Intelligent parameter tuning of radar can be realized through serial port, which is
convenient and fast

B Support IAP online upgrade
B Support wall mounting

B Support for UART

Typical application scenarios

Human body induction light control

Human body induction wake-up of devices such as advertising screens
Life Safety Protection

Smart home appliances

Intelligent Security

Intelligent lighting

N N N N N NN

New energy charging/parking monitoring facilities
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2. Main parameters

Table 1 main parameters

Model Rd-03L
Package DIP-5
Size 20.0*20.0(%£0.2)mm
Antenna On-board antenna
Frequency 24G ~24.25GHz
temperature | 0C~ 85C
(o oXAEE | 40T~ 125°C, < 90%RH
Power supply | Support voltage 3.0V ~ 3.6V, power supply current =200mA
Interfaces UART
UART rate Default 256000 bps

2.1. Static electricity requirements

Rd-03L is an electrostatic sensitive equipment, special precautions should be taken during

A
Al

Figure 2 ESD anti-static diagram

handling.

2.2. Static electricity requirements

Table 2 Electrical Characteristics Table

Parameter Condition Min. Typical value Max. Unit
Power supply VDD 3.0 33 3.6 A%
VIL - 0 - 0.3*VDD A%
e VIH - 0.7*VDD - VDD A%
VOL - 0 - 0.5 AV
VOH - VDD - 0.5 - - \V4
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2.3. Radar sensing range

Table 3 Radar induced range

Installation Min. Typical value Max. Unit

Wall hanging mode (£60° range) - 8 - M

Notice:

B The above sensing distance is measured based on the open space of Ai-Thinker, for

reference only

B The radar sensing distance is greatly affected by surrounding walls, ceilings, large-sized
objects, and installation methods. The actual measurement data of the installation

environment shall prevail

2.4. Power

The following power consumption data are measured based on 3.3V power supply, 25°C

ambient temperature and radar parameters in figure 3.

A, ICLM XenD106L Tool(v1.2.0.15) s O X
SHSE/GE BMERIEEE (K - B ARREE ) -

e WELEMEH): (80 | BELESEH): (80 -
o WiEE: @F% OfE  EALEMEE)
| 06| 3

EEE MiZIM (10795dB)
00 48 [ o1 42 | 02| 36 |63] 34 | 04| 32 |05 3

g 21 |

B (SRREEITIMR (5763dB)
08 1 |02 11 | 10| 1 [ w11 [az2] 11 [ a8 1 |14 11 |15] 1 |

FREFTIM (10795d8)
#0= [comi < 00| 45 | 01| 42 | 02] 36 |03 33 |04 32 |05 28 | 06| 28 |07 | 28 |
EEFE 256000 FREFEERELIIM (5763480
i | [EERE 08| 10 | 09| 10 | 10| 10 |11 10 |12 10 |13 10 ]| 14| 10 |15 ] 10 |

FEEtE: BEERELRESAEY
RS EeE EAfEEEEE HE

Figure 3 radar setting parameter diagram
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Table 4 power consumption table

0.5 0.5 46.54 uA
1 1 85.76 uA
1.5 1.5 123.36 uA
2 2 161.84 uA
2.5 2.5 200.93 uA
3 3 237.38 uA
3.5 3.5 272.90 uA
4 4 313.04 uA
4.5 4.5 355.20 uA
5 5 390.56 uA
5.5 5.5 42331 uA
6 6 471.94 uA
6.5 6.5 519.51 uA
7 7 544.29 uA
7.5 7.5 575.02 uA
8 8 592.88 uA

Copyright © 2023 Shenzhen Ai-Thinker Technology Co., Ltd All Rights Reserved Page 8 of 20
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3. Appearance size
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Figure 4 external view (rendering is for reference only, subject to the actual object)
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Figure 5 Dimension Diagram
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4. Pin definition

Rd-03L module connects 5 pins, for example, the pin function definition table is the interface.

3v3
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Figure 6 pin diagram

Table S definition table of pin functions

No. Name Description
1 3V3 Input power supply
2 GND Conductive earth
3 TX UART TX
4 RX UART RX
5 OT2 Output of detection results, high level output when sensing, low level
output when not sensing
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5. Schematic diagram
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Figure 7 schematic diagram
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6. Design Guide

6.1. Application Guide circuit

£3v3 —

100nH 10uH
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Figure 8 application guidance circuit

6.2. Recommend PCB package size

20.00x0. 20
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Figure 9 recommend PCB package size

Note:

B The Rd-03L module adopts a standard pin connector with a spacing of 5pin-2.54mm

6.3. Radar installation precautions

B The installation position on the motherboard is recommended in the following ways:
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v Try to ensure that the radar antenna is facing the area to be detected, and the antenna is

open and unobstructed.

v" To ensure that the radar installation position is firm and stable, the shaking of the radar
itself will affect the detection effect.

v' Make sure that there is no movement or vibration of objects on the back of the radar. Due
to the penetrability of radar wave, the back flap of antenna signal may detect moving
objects on the back of radar. Metal Shield or metal back plate can be used to shield the

back flap of radar and weaken the influence caused by the objects on the back of radar.

v" Due to the different shape, state and RCS of the target, the distance accuracy of the target

will fluctuate; At the same time, the longest distance will also fluctuate slightly.

v" When there are multiple 24GHz band radars, please do not align the beam and try to stay

away from installation to avoid possible mutual interference.

B In order to meet the performance of the on-board antenna, it is forbidden to place metal

parts around the antenna and keep away from high-frequency devices.

B The input voltage range of the power supply is 3.0 V-3.6 V, and the ripple of the power
supply is required to have no obvious frequency peak within 100kHz. Users should
consider the corresponding EMC designs such as ESD and lightning surge.

6.4. Installation environment requirements
This product needs to be installed in a suitable environment. If it is used in the following
environments, the detection effect will be affected:

B There are non-human objects that keep moving in the sensing area, such as animals,

curtains that keep swinging, large plants and green plants facing the air outlet, etc.

B There are large areas of strong reflectors in the induction area, which will cause

interference to the radar antenna.

B When installing wall hanging, external interference factors such as air conditioner and

electric fan on the top of the room should be considered.

Page 13 of 20
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6.5. Installation method and sensing range

B Wall mounting method

wall V'l &

radar

high 1.5m

.

8m
Figure 10 wall mounting diagram

E

OOl RN RN N

1o Xd XL ONO EAE

ERE el

Figure 11 schematic diagram of wall hanging direction
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Figure 12 wall-mounted radar diagram

6.6. Power supply

B Recommend a voltage of 3.3V with a peak current of over 200mA.

B We recommend that you use LDO for power supply. If you use DC-DC, we recommend

that you control the ripple within 1000mV.

B  DC-DC power supply circuit is recommended to reserve the position of dynamic response

capacitor, which can optimize the output ripple when the load changes greatly.

B We recommend that you add ESD devices to the 3.3V power interface.
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o 221K

POWER_ENB

Figure 13 DC-DC step-down circuit diagram

6.7. GPIO

}7

B Some IO ports are introduced outside the module. If you need to use them, we recommend

that you connect 10-100 ohms of resistance to the IO ports in series. In this way, overshoot

can be suppressed and the levels on both sides can be more stable. It is helpful for both
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EMI and ESD.

For the pull-down of special I/O ports, please refer to the instructions in the specification,

which will affect the startup configuration of the module.

The I/O port of the module is 3.3V. If the main control does not match the I/O port level of

the module, a level conversion circuit needs to be added.

If the 10 port is directly connected to the peripheral interface, or the terminal such as the

pin, it is recommended to reserve ESD devices near the terminal of the 10 port.

VCC 33V | VCC 5V VCC 3.3V VCC 3.3V

R1$2K 234.7K R3 §

Ql Q2
XD {33V RXD 5V TXD 5V ¥ \ RXD 3.3V
8050 8050 )

Figure 14 level conversion circuit
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7. Storage Conditions

Products sealed in moisture-proof bags shall be stored in a non-condensing atmospheric
environment of <40°C/90% RH.

The humidity sensitivity level MSL of the module is Level 3.

After the vacuum bag is unpacked, it must be used up within 168 hours at 25+5°C/60%RH,

otherwise it can be put on line again after baking.

8. Reflow welding curve diagram
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Figure 15 Reflow welding curve
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9. Product package information

Rd-03L module adopts braided packaging, 200pcs/disk. As shown in the following figure:

Figure 16 packing ribbon diagram

10.Contact us
Ai-Thinker official website Official Forum Develop DOCS LinkedIn
Tmall shop Taobao shop Alibaba shop

Technical support Email: support@aithinker.com

Domestic business cooperation: sales@aithinker.com

Overseas business cooperation: overseas@aithinker.com

Company address: Room 403-405,408-410, Block C, Huafeng Smart Innovation Port, Gushu
2nd Road, Xixiang, Baoan District, Shenzhen.

Tel: 0755-29162996

WeChat mini WeChat official
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Disclaimer and copyright notice

The information in this article, including the URL address for reference, is subject to change

without notice.

The document is provided "as is" without any guarantee responsibility, including any guarantee
for merchantability, suitability for a specific purpose, or non-infringement, and any guarantee
mentioned elsewhere in any proposal, specification or sample. This document does not bear
any responsibility, including the responsibility for infringement of any patent rights arising
from the use of the information in this document. This document does not grant any license for

the use of intellectual property rights in estoppel or other ways, whether express or implied.

The test data obtained in the article are all obtained from Ai-Thinker's laboratory tests, and the

actual results may vary slightly.

All brand names, trademarks and registered trademarks mentioned in this article are the

property of their respective owners, and it is hereby declared.

The final interpretation right belongs to Shenzhen Ai-Thinker Technology Co., Ltd.

Notice

Due to product version upgrades or other reasons, the contents of this manual may be changed.

Shenzhen Ai-Thinker Technology Co., Ltd. reserves the right to modify the contents of this

manual without any notice or prompt.

This manual is only used as a guide. Shenzhen Ai-Thinker Technology Co., Ltd. makes every
effort to provide accurate information in this manual. However, Shenzhen Ai-Thinker
Technology Co., Ltd. does not guarantee that the contents of the manual are completely free of
errors. All statements and information in this manual. And the suggestion does not constitute

any express or implied guarantee.
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Statement

ormation and other resources (the "Resources") "as is" without warranties of any kind,
express or implied. Including, but not limited to, express or implied warranties of suitability,
fitness for a particular use, or non-infringement of any third party's intellectual property
rights.And specifically declares that it is not liable for any necessary or incidental losses,
including but not limited to, arising from the application or the use of any of our products and

circuits.

Ai-Thinker reserves the right to release information in this document (including but not limited
to metrics and product descriptions) and any changes to our products without prior notice. This
document automatically supersedes and replaces all information provided in previous versions

of the same document number file.

These resources are available to skilled developers who design with Ai-Thinker products. You
are solely responsible for: (1) Selecting the appropriate Ai-Thinker products for your
application; (2) Design, validate, and run your application and product throughout its life cycle;
(3) Ensure that your application meets all applicable standards, codes and laws, as well as any

other functional security, information security, regulatory or other requirements.

Ai-Thinker may authorize you to use these resources only for the development of applications
of Essence Products described in this Resource. Without the permission of Ai-Thinker, any unit
or individual shall not extract or copy part or all of these resources, and shall not be transmitted
in any form. You are not entitled to use any other Ai-Thinker intellectual property rights or any
third party intellectual property rights. You shall indemnify you in full for any claims, damages,
costs, losses and liabilities arising against Ai-Thinkeror its representatives in connection with

the use of these resources, for which Ai-Thinker is not liable.

The products offered by Ai-Thinker are subject to the terms of sale of Ai-Thinker or other
applicable terms attached to Essence's products. Essence's availability of these resources does
not extend or otherwise change the warranties or warranties disclaimers applicable to product

releases.
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