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Disclaimer and Copyright Notice

The information in this document, including referenced URLs, is subject to change

without notice.

The document is provided “as is” without warranty of any kind, express or implied, including
but not limited to the warranties of merchantability, fitness for a particular purpose, or non-
infringement. Furthermore, no warranty is given regarding proposals, specifications, or
samples mentioned elsewhere. The publisher bears no responsibility, including for any
infringement of patent rights arising from the use of information contained herein. This
document does not grant, expressly or impliedly, by estoppel or otherwise, any license to

intellectual property rights.

All test data presented herein are obtained from Ai-Thinker laboratories. Actual results may

vary slightly.

All trade names, trademarks, and registered trademarks mentioned are the property of

their respective owners.

Shenzhen Ai-Thinker Technology Co., Ltd. reserves the final right of interpretation of

this document.

Notice

This manual may be updated due to product version upgrades or other reasons. Shenzhen
Ai-Thinker Technology Co., Ltd. reserves the right to modify the content of this manual
without prior notice or announcement.This manual is intended as a usage guide only. While
Shenzhen Ai-Thinker Technology Co., Ltd. strives to provide accurate information, it does not
guarantee that the content is entirely free of errors. All statements, information, and

recommendations in this manual do not constitute any express or implied warranty.
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1. Product Overview

The TB-02-Kit V2.0 development board is a smart lighting development board designed
for the TB-02 module. It features five built-in PWM channels, allowing independent
adjustment of RGB seven-color lights and two channels of warm/cool LEDs. All available I/Os
of the module are exposed via pin headers for convenient development and debugging. The
board integrates a wealth of resources, including AT commands, SDK secondary development,
support for Bluetooth mesh networking, control via Android/iOS apps and WeChat mini
programs, as well as Tmall Genie voice direct control. Multiple development boards can be
interconnected for Mesh network debugging. All interfaces including GP1Os, PWM, 12C, ADC
are accessible via 2.54 mm pin headers, enabling flexible peripheral connections. The UART
interface supports firmware flashing for quick and easy updates! Additionally, the SWS pin on

the pin header can be used with Telink's official programming tool for firmware flashing.
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Figure 1 Chip Architecture Diagram

1.1. Features

Module model: TB-02

Two versions: AliGenie (Tmall Genie) Special Edition; Standard AT Version
BLE 5.0, supports Mesh networking

Interface type: Standard micro USB + 2.54 mm pitch pin header

Provides PWM, 12C, GPIO and ADC interfaces

Equipped with integrated RGB three-in-one LED beads and warm/cold light beads
Features a reset button and one user-defined button

Supports direct voice control via Tmall Genie

Supports Android/iOS app control and Wechat mini program control

Supports AT commands and ADK secondary development
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2. Main Parameters

Table 1 Main Parameter Specifications

Model TB-02-Kit V2.0 development board
Package DIP-20 (2.54 pitch standard pin header)
Dimensions 32.3*%28.7*18.0 (£0.2) mm

Antenna Type Onboard PCB antenna

Frequency Range

2400-2483.5 MHz

Output Power 10+2 dBm
Receiver Sensitivity <-94 dBm
Operating Temperature | -20— 70 °C

Storage Conditions

-40-125 °C, <90% RH

Micro USB power supply voltage 4.75-5.25 V, recommended

Power Supply Range 50V

Supported Interfaces PWM/GPIO/UART/SPI/I2C/
Available I/0s 14

UART Baud Rate Default 115200 bps
Bluetooth BLES.0

Power Consumption

Sleep mode: 0.8 uA (module only)
Standby mode: 3 mA (module only)
Full lode mode (TX: 10 dBm): 23 mA (module only)

Development board baseboard: 4 mA

SPI Flash

Built-in 512 KByte
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2.1. Electrical Parameters

TB-02-Kit V2.0 development board is an ESD-sensitive device and requires special
precautions during handling.

A\

2.2. Electrical Characteristics

Absolute Maximum Ratings

Any value exceeding the following absolute maximum ratings may result in chip damage

Parameter Min Typ Max Unit
Micro USB Power Supply Voltage 4.75 5.0 5.25 \Y
Operating Temperature -20 - +70 °C
Storage Temperature -40 - +125 °C
BLE RF Performance
Description Typ Unit
Output Power
Transmit Power 10£2 dBm
Receiver Sensitivity Low-power Bluetooth 1 M
Sensitivity @30.8% PER <-94 dBm
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Power Consumption

This power consumption refers to the power consumption of the single module only.

Mode Min Typ Max Unit
Power Power Consumption (10 dBm) - 23 - mA
Standby Power Consumption - 3 - mA
Sleep - 0.8 - mA
3. Appearance and Dimensions
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4. Pin Definition
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TB-02-KIT V2.0Pin Diagram

TB-02-Kit V2.0 module exposes a total of 20 pins, as shown in the pin diagram. The pin
function definition table provides the detailed interface specifications.

TB-02-Kit V2.0 Pin Function Definition

Pin No. Name Function Description
1 RXD |UART RX/GPIO PAO/PWMO Inverted Output
2 TXD  UART TX/GPIO PB1/PWM4 Output/SAR ADC Input
3 PB7 SPI_DO (Data Output)/UART_RX/SAR ADC Input/GPIO PB7
4 GND  |Ground
5 PB6 SPI DI (Data Input, I2C_SDA)/UART RTS/SAR ADC Input/GPIO PB6
6 3v3 Power Supply
7 PB5 Cool/Warm Light Port C/PWMS5 Output/SAR ADC Input/GPIO PB5
8 PB4 Cool/Warm Light Port W/PWM4 Output/SAR ADC Input/GPIO PB4
9 RST Reset (Active Low)
10 GND  |Ground
11 3V3 Power Supply
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D PCH RGB Light B Channel/PWMO Output/I2C Serial Data (SDA)/32 kHz Crystal Output
(Optional)/GPIO PC2

13 PC3 RGB Light R Channel/PWM1 Output/UART RX (Receive)/I12C Serial Clock
(SCL)/32 kHz Crystal Input (Optional)/GPIO PC3

14 pC4 RGB Light G Channel/PWM2 Output/UART CTS/PWMO Inverted Output/SAR ADC
Input/GPIO PC4

15 PD2 GPIO PD2/PWM3 Output/SPI Chip Select (Active Low)/12S LR

16 SWS Single-Wire Slave (SWS)/UART RTS/GPIO PA7

17 D3 GPIO PD3/PWMI Inverted Output/I2S_SDI

18 D4 GPIO PD4/Single-Wire Master (SWM)/PWM2 Inverted Output/I2S_SDO

19 D7 GPIO PD7/SPI Clock (SCK, or I2C_SCK)

20 Al GPIO PA1/12S clock
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5. Schematic Diagram

GND GND  GND
] LED1
g ‘ m AL ERELLS VL By [y
D3 0.1uF D402
= . oo HAVERELLE OO e, PR
3v3 =
T 9 F = < #st . pam e e LOT
= H——<__ pe7 GND = RGB5050
oo [ >—— Fe——<__] Pe6
X LED2
Rxoo > 7] 7S <__] Pas_Pwus &N 4TOR—8 R1
sws [>——r PB4_PWM4 ANN—T] Pas_PWMS
At o>——r] H——<__] Pc2_Pwmo
o7 o—r PC3_PWM1 W Py "
6 o>— PC4_PWM2 K ANANA—<__] PB4_PWM4
D3 D—T 7 PD2_PWM3 = GND LED3
a3
R
47K -
47K e
GND e -
MicroUSE = =
L ow vecHE— s
o a0 g o R[S R0 2R
™00 RXD  RTS# RST
1 GND 3V3L 4 V3 DTR# sws
—a cE——y cp— =
D D [
e —Lix DSR# |H0—
D+ —2B&1xo CTs# FH—
= sv CH30C
D2 1INS819

I
n
O
us av3 g
sV VIN TAP_VOUT O
cr cs cg c10 9
GND  vouT
|o.uﬂ: °"‘jE,_L AMS1117 ‘O"E[ ]Eui 86
GND = =GND GND= =owm ol
O

Copyright ©2021 Shenzhen Ai-Thinker Technology Co., Ltd. All Rights Reserved Page 12 of 13



A ATRH
Ai-Thinker

TB-02-Kit V2.0 Specification V1.0

6. Packaging Information

The TB-02-Kit V2.0 is packaged in ESD bag.

7. Related Model
Default
Model Power Supply Package Dimensions Communication
Interface
TB-02 33V DIP-18/SMD-13| 18.0¥18.0*2.8 (£0.2) mm UART
TB-02-Kit 5V DIP-16 30.0*40.0*13.0 (£0.2) mm UART
TB-02-Kit V2.0 5V DIP-20 32.3*28.7*18.0 (+0.2) mm UART

More Product Information: https://docs.ai-thinker.com/blue_tooth

8. Contact Information

Official Website: https://www.ai-thinker.com

Development DOCS: https://docs.ai-thinker.com

Official Forum: http://bbs.ai-thinker.com

Sample Purchase: https://anxinke.taobao.com

Business Cooperation: sales@aithinker.com

Technical Support: support@aithinker.com

Company Address: Rooms 403405, 408-410, Building C, Huafeng Smart Innovation Port,
Gushu, Xixiang, Bao’an District, Shenzhen, Guangdong, China

Contact Hotline: 0755-29162996
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