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1. Product Overview

Rd-60-Kit is a radar test board developed by Shenzhen Ai-Thinker Technology Co., LTD. It is
compatible with two 60GHz FMCW millimeter-wave radar modules, Rd-60 and Rd-61 are
designed to facilitate developers to evaluate and design solutions.

Rd-60-Kit allows developers to connect a variety of peripherals to meet the development of
various application scenarios. It is especially suitable for applications such as smart home,
smart appliances, smart security, and smart lighting. Its ultra-low power consumption can
bring longer battery life to battery products.

Rd-60-Kit has three LED lights, three buttons, two radar sockets, a power selection switch, a
function selection dip switch and two Type-C interfaces.

The main components and application connections of Rd-60-Kit are shown in the figure

below:
\
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‘ vCC & VDDIO .
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Figure 1 Schematic diagram of Rd-60-Kit hardware connection
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1.1. Characteristic

B Supports two radar modules, Rd-60 and Rd-61
B Equipped with a host computer for point cloud data detection and parameter adjustment

B Three status indicators, one red, one blue and one green, corresponding to the different
states of Rd-60-Kit

B Dual TTL interface, supports command sending and data output at the same time
B Supports low power consumption test

B Brings out all available interfaces
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2. Main parameters

Table 1 main parameters

Model Rd-60-Kit
Size 42.0*70.0(£0.2)mm
Operation 20°C~70°C
temperature
Storage 400 125°C,<90%RH
environment

Power supply = Supply voltage 1.7V ~ 5.5V, typical value 3.3V, supply current >500mA

Supported Rd-60, Rd-61
radar interface

Indicator Light 3PCS (1 red, 1 blue, 1 green)

2.1. Power supply selection

Rd-60-Kit supports 2 power supply modes:
v Type-C port power supply (recommended)

v Pin header power supply

2.2. Static electricity requirements

Rd-60-Kit is an electrostatic sensitive equipment, special precautions should be taken during

e
AL\

Figure 2 ESD anti-static diagram
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2.3. Power consumption

All power consumption data below is based on an ambient temperature of 25°C, low power
firmware, and 3.3V power to the board headers via a power monitor (Power Monitor BLU 939).

Table 2 Power consumption

Mode Min. AVG. Max. Unit
Rd-60-Kit base plate - 30.74 - HA
Equipped with Rd-60 unmanned state - 77.82 - HA
Equipped with Rd-60 manned state - 1.67 - mA
Equipped with Rd-61 unmanned state - 56.25 - HA
Equipped with Rd-61 manned state - 1.67 - mA

Page 7 of 21



Zfi Al P
Ai-Thinker Rd-60-Kit Specification V2.0.0

3. Appearance size

Rd-60-Kit
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Figure 3 Appearance (rendering is for reference only, the actual product shall prevail)
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Figure 4 Dimensional drawing
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4. Interface Description

LEE? Rd-60
selection
Interface
port
Double Rd-61
Row 12Pin Interface
Pin row
Powor UBPD Burn
Supply utton
Selection
Wake-Up
Power Button
Selection
Command z - Reset
Interface ) Button
. IIIIIIII ;ﬂ ”“LI_DIMI
DATA N = Function
interface wlale (- Switches

Figure 5 Rd-60-Kit interface diagram

4.1. Indicator Light Description

-

Figure 6 Indicator Light Diagram

The LED ports are not marked in the schematic diagram, so please add a note here.

LED1: Connect to RD-60’s PA13

LED2: Connect to RD-60’s PA12 and RD-61’s PAO

NN

LED3: Power indicator light
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B How to use the indicator light?
v" LEDI: Reserved interface

v' LED2: Used to indicate the presence of human body, applicable to Rd-60 and Rd-61

4.2. LED selection port description

B Because the LED of Rd-61 uses PAO, and Rd-60 uses PA12, this LED selection port is
designed to enable the LED status indicator of Rd-61.

Figure 7 LED selection port diagram

B Instructions for use
v" When the Rd-60 module is connected, this interface can be short-circuited continuously.

v" When connected to the Rd-61 module, this interface should be short-circuited to enable the

status indicator

4.3. Power Supply Selection Instructions

Figure 8 Power supply selection diagram
B The power supply options are divided into two groups:

v' V13 selection port: Power the module's V13 port at a voltage of 1.3V
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v VCC selection port: external input 3.3V or 5V interface

If VCC has no external input requirements, please short-circuit VCC and VCC-3V3!

B Instructions for use
V13 interface, when you need to supply 1.3V voltage to the V13 port of the module, it must be

short-circuited.

If you need to use super low power consumption, you must short-circuit this interface,
otherwise you cannot achieve the lowest power consumption.

B VCC interface, this is the power input interface of the development board, the power supply
range is 3.3V~5V. External power supply voltage can be connected through the VCC
interface. This interface needs to be used with a 3V3 switch.

v" When VCC input is 3.3V, the 3V3 switch selects the VCC terminal.
When VCC inputs 5V, the 3V3 switch selects the VCC-3V3 terminal.

4.4. Power Select Switch Description

Figure 9 Schematic diagram of the power selection switch

B This is a GPIO voltage (VDDIO) selection switch, which provides a reference level for the
module's GPIO, fixed at 3.3V.

v" VCC-3V3 : Onboard 3.3V power supply
v' VCC: External input power supply, voltage is 3.3V~5V

B Instructions for use:
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v" When the VCC input of the power selection port is 5V, the switch should select VCC-3V3

v When the VCC input of the power selection port is 3.3V, the switch can select the VCC
terminal.

4.5. Command interface description

B The UARTO Type-C port of the development board is the command port of the module,

and control commands can be sent to the module through this port.

B Use a Type-C data cable to access this port and connect it to a PC for use.

If the port cannot be recognized, please check the driver!

4.6. Data interface description

B The UARTI Type-C port of the development board is the radar data output port of the

module, and the host computer interacts with this port for radar data.

B Use a Type-C data cable to access this port and connect it to a PC for use.

If the port cannot be recognized, please check the driver!

4.7. Function selection dip switch description

J____...
IIII_LL

ri—-——-

Figure 10 Schematic diagram of function selection dip switch

B This is a communication interface selection switch for UARTO and UARTT. It can be used
to select whether to use the Type-C interface of UARTO or UART1 for communication.

The corresponding relationship is as follows:
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Table 3 DIP switch function table

No. GPIO Functionality after enabling

1 PBO TX0 (UARTO_TXD, no distinction)
2 PBI RX0 (UARTO_RXD, no distinction)
3 NC Dangling

4 PA6 RTS1(Rd-60 UART1_RTS)

5 PA7 CTS1(Rd-60 UART1_CTS)

6 PA8 TX1(Rd-60 UART1_TXD)

7 PA9 RX1(Rd-60 UART1 RXD)

8 PAO TX1(Rd-61 UART1_TXD)

B Instructions for use

v" UARTO serial port: UARTO serial port does not distinguish between modules, Rd-60 and
Rd-61 can be used, so it is enabled by default and the switch is turned to NO.

v' UART!I serial port: Enable when you need to use UART] to output radar data. If you are
using Rd-61, just turn PAO to NO.

4.8. Reset Button Description

B A touch switch used to manually reset the module, effective at low level.
B Press and release the button to reset the module.

4.9. Wake-up button description

B When the module is in deep sleep and 10 wake-up is set, it is used, and low level is

effective. (Reserved interface)
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B Wake-up button access PA10,Just press the button and release it.

4.10.UPD Burn Button Description

B  Used to control the module to enter the burning mode, low level is effective.

B After pressing the burn button, unplug and replug the Type-C data cable to enter the burn

mode.
Because the module's reset function is not a hardware reset, the burn button + reset
button cannot put the module into burn mode! You must power it on again!
4.11.Rd-61 Interface Description

B The interface for installing the Rd-61 module is an 8-pin female header with a pitch of
1.27mm.

B The Rd-61 module can be inserted according to the installation diagram.

4.12.Rd-60 Interface Description

B The interface for installing the Rd-60 module is a 24-pin female header with a pitch of 1.27

mm.

B The Rd-60 module can be inserted according to the installation diagram.
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4.13. Double-row pin interface description

e 3
M Inl PAL
W
=]
2

‘g
L
®

UART1

Figure 11 Schematic diagram of double-row pins

Table 4 Pin Definition
No. Name Functional Description
1 GND (G), Ground
2 PA12 (I0/WUP),PA12,WIO12,UART2-RX,UART1-RTS,PWM4,GPADC4
3 PA13 (I0/WUP),PA13,WIO13,UART2-TX,MCO-CLK,PWMS5,GPADCS5
4 PA3 (10),PA3,WIO3,SPI0-MISO,UART1-CTS,12C0-SCL,UART2-RX,PWM3
5 PAl (10),PA1,WIO1,SPI0-CLK,UART1-RX,PWM1
6 PA2 (10),PA2,WI02,SPI0-MOSLUART1-RTS,12C0-SDA,UART2-TX,PWM?2
7 NRST (I0), External reset, low level is effective, default high level
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8 PAO (10),PA0,WIO0,SPI0-CS,UART1-TX,PWMO0,MCO-CLK

9 V13 (PI), Analog power input voltage 1.2V~2.5V, default 1.5V, NC

10 VDDIO (PI), module IO power supply 1.7~3.6V, default input 3.3V

11 VCC (PI), module power supply 1.7V~5.5V, default input 3.3V

12 GND (G), Ground

13 GND (G), Ground

14 PBI (I0/WUP),PB1,WIO17,UARTO0-RX,S-SWD-TCK,PWM1

15 PBO (I0/WUP),PB0,WIO16,UARTO-TX,S-SWD-TMS,PWMO

16 PA7 (I0/WUP),PA7,WIO7,UART1-CTS,UART2-RX,12C1-SCL,PWM7,GPADC7
17 PA6 (I0/WUP),PA6,WIO6,UART1-RTS,UART2-TX,12C1-SDA,PWM6,GPADC6
18 PA4 (10),PA4,WI104,SP10-HOLD,I2C0-SDA,PWM4

19 PA5 (10),PAS5,WIOS5,SPI0-WP,12C-SCL,PWMS5
20 PA11 (I0/WUP),PA11,WIO11,12C1-SCL,S-SWD-TCK,PWM3,GPADC3

21 PA10 (I0/WUP),PA10,WIO10,I12C1-SDA,S-SWD-TMS,PWM2,GPADC2

22 PA9 (I0/WUP),PA9,WIO9,UART1-RX,12C1-SDA,PWM1,GPADC1
23 PA8 (I0/WUP),PA8,WIO8,UART1-TX,I12C1-SCL,PWMO0,GPADCO

24 GND (G), Ground
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5. Installation method

Rd-60-Kit has two radar interfaces. The installation method of Rd-60 and Rd-61 is shown in the

figure below.

5

) @)
1)
b @)
L) 8

Rd-61 na

REEFERA
HLBMPIES

53]
The IPEX connector is in
the upper right corner
of the module.

Rd-60-Kit

Figure 13 Rd-61 installation diagram

Table S Radar interface parameters

Rd-60 1.27mm pitch 24Pin female header
Rd-61 1.27mm pitch 8Pin female header
Copyright © 2023 Shenzhen Ai—-Thinker Technology Co., Ltd All Rights Reserved Page 17 of 21
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6. Schematic
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Figure 14 Schematic diagram
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7. Packing information

Table 6 Packaging Information

Packing list Packing method Quantity per package Quantity per pack
(static bag) (sealed bag)
Rd-60-Kit Foam + anti-static bag Ipcs 20pcs

8. 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 403,408-410, Block C, Huafeng Smart Innovation Port, Gushu 2nd

Road, Xixiang, Baoan District, Shenzhen.

Tel: 0755-29162996
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Ask Ai-Thinker 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

Ai-Thinker may provide technical and reliability data (including data sheets), design resources
(including reference designs), application or other design recommendations, network tools,
safety information 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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