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1. Product Overview

Ai-M62-CBS is a Wi-Fi 6 + BLE 5.3 module developed by Shenzhen Ai-Thinker Technology
Co., Ltd. The module is equipped with BL616 chip as the core processor, supports Wi-Fi
802.11b/g/n/ax protocol and BLE protocol, and supports Thread protocol. The BL616 system
contains a low-power 32-bit RISC-V CPU with floating point cells, DSP units, cache, and
memory, up to 320M.

The Ai-M62-CBS module has rich peripheral interfaces, including USB2.0, SDU, SD / MMC
(SDH), SPI, UART, 12C, 12S, PWM, GPDAC, GPADC, ACOMP and GPIO. It can be widely
used in audio and video multimedia, Internet of Things (IoT), mobile devices, wearable

electronic devices, smart home and other fields.

Ai-M62-CBS module Sec Eng module supports AES / SHA / PKA / TRNG and other functions,
supports mirror encryption and signature startup, and meets the needs of various security

applications in the field of the Internet of Things.

L Wi-Fi 6 32-bit RISC-V CPU USB 2.0 HS
rew || S iieo | |

SDIO slave SD/MMC
802.15.4 ROM RAM

SDIO Host
Clock
o DMA Cache UART
‘Syslem PLL‘ ‘ Audio PLL ‘
I SPI
=| | x7AL | ‘ RC Clock ‘ PMU
i 12C
""""""""""" i XIP [ 25 ]
] Nor i
i Flash i Flash GLB
] PWM
[ePoAc ] | | ——
eFuse PDS HBN j = i
GPADC ......................
ACOMP
Timer Security Engine GPIO

Figure 1 Main chip block diagram
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1.1. Characteristic

B The package is SMD-44

B Support 2.4GHz working frequency

B Support IEEE 802.11 b/g/n/ax

B Support BLES.3

B Support Thread

B Support Wi-Fi/BLE/Thread coexistence

B Wi-Fi security support WPS/WEP/WPA/WPA2/WPA3

B Support 20/40MHz bandwidth, 1TIR, speed up to229.4Mbps
B  Support STA. SoftAP. STA+SoftAP and sniffer mode

B A 32-bit RISC-VCPU with FPU and DSP, with a maximum main frequency of up to 320M
B 532KB SRAM, 128KB ROM, 4Kb eFuse

B Support for USB2.0, SDU, SD / MMC (SDH), SPI, UART, 12C, 12S, PWM, GPDAC,
GPADC, ACOMP and GPIO, etc

B Integrated RF Balun. PA/LNA

B Support safe startup; safe debugging

B Support XIP QSPI On-The-Fly AES deciphering (OTFAD)
B Support TrustZone

B Support AES-CBC/CCM/GCM/XTS mode

B Support MDS5. SHA-1/224/256/384/512

B Support TRNG (True random number generator )

B Support PKA for RSA/ECC (Public key accelerator)

B Support the Wi-Fi fast connection for BLE

B Support for the Linux development environments
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2. Main Parameters

Table 1 Description of the main parameters

Model Ai-M62-CBS
Package SMD-44
Size 12.0¥12.0%¥2.4(*0.2)mm
Antenna Stamp hole
Frequency range 2400 ~ 2483.5MHz
Operation temperature | -40C~ 85C

Storage environment

-40°C~ 125°C, < 90%RH

Power supply Supply voltage 2.97V ~ 3.6V, supply current=500mA

USB2.0, SDU, SD / MMC (SDH), SPI, UART, I2C, 125, PWM,

Interface
GPDAC, GPADC, ACOMP and GPIO, etc

10 18

Security WPS/WEP/WPA/WPA2/WPA3
Three configurations:
(DNot take Flash

Flash ©2MByte

(34MByte

2.1. Static electricity requirement

Ai-M62-CBS is an electrostatic sensitive device. Special precautions should be taken during

handling.

e
AL\

Figure 2 ESD preventive measures
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2.2. Electrical characteristic

Table 2 Electrical characteristics table

Supply voltage VDD 2.97 33 3.6 A%
VIL - - - 0.3*VDDIO \Y%

VIH - 0.7*VDDIO - - \Y%

/O VOL - - 0.1*VDDIO - AV
VOH - - 0.9*VDDIO - vV

IMAX - - - 15 mA

2.3. Wi-Fi RF performance

Table 3 Wi-Fi RF performance table

11ax mode HE40, PA output power - 16 - dBm
11ax mode HE20, PA output power - 17 - dBm
11n mode HT40, PA output power - 19 - dBm
11n mode HT20, PA output power - 19 - dBm
11g mode, PA output power - 19 - dBm
11b mode, PA output power - 22 - dBm

11b, 1 Mbps - -98 - dBm
11b, 11 Mbps - -90 - dBm
11g, 6 Mbps - -93 - dBm
11g, 54 Mbps - -76 - dBm
11n, HT20 (MCS7) - -73 - dBm
11ax, HE20 (MCS9) - -70 - dBm
11ax, HE40 (MCS9) - -67 - dBm

Copyright © 2023 Shenzhen Ai—-Thinker Technology Co.,

Ltd All Rights Reserved
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2.4. BLE RF performance

Table 4 BLE RF Table performance

Description Typical value Unit
Frequency range 2400 ~ 2483.5MHz MHz
Output power
Rate Mode Min. value Typical value | Max. value Unit
1Mbps - 10 15 dBm
2Mbps - 10 15 dBm
Receiving sensitivity
Rate Mode Min. value Typical value | Max. value | Unit
1Mbps sensitivity @30.8%PER - -99 - dBm
2Mbps sensitivity @30.8%PER - -97 - dBm

2.5. Power consumption

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

temperature, and measured using an internal voltage regulator.

B All measurements are made at the antenna interface with a filter.

B All transmission data are based on 100% duty cycle in continuous transmission mode.

Table 5 Power consumption table

Mode Min. Typical value Max. | Unit

Tx 802.11b, 11Mbps, POUT=+22dBm - 394 - mA
Tx 802.11g, 54Mbps, POUT =+19dBm - 302 - mA
Tx 802.11n, MCS7, POUT =+19dBm - 302 - mA
Tx 802.11ax, MCS9, POUT =+17dBm - 269 - mA
Rx 802.11b, packet length 1024 byte - 59 - mA
Rx 802.11g, packet length 1024 byte - 59 - mA
Rx 802.11n, packet length 1024 byte - 59 - mA
Rx 802.11ax, packet length 1024 byte - 59 - mA
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3. Appearance Dimensions

m Ai-M62-CBS j @ Ai-M62-CBS
Ai-Thinker Ai-Thinker

FCCID:2ATPO-AIM62 ¥ FCCID:2ATPO-AIMG2

BLOFNO ’ BLIFN2

SRRC : C SRRC

L B . g EL I I

Ai-M62-CBS —
@ Ai-Thinker m  AI-M62-CBS
§ G341
FCC ID:2ATPO-AIM62 -
BLIFN4 @

SRRC

Front Back
Figure 3 Appearance diagram (the picture is for reference only, please subject to the
physical object)
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Figure 4 Size diagram
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FLASH size (MB)

\ 4

Module temperature version
H: high temperature

N: normal temperature

—> FLASH

\Z

FLASH type

O:Chip external FLASH
I :Chip built-in FLASH

Chip brand supplier code(BL616)

v

Figure 5 Shield printing information
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4. Pin Definition

Ai-M62-CBS module is connected to a total of 44 pins, such as the schematic diagram of the

pin, the pin function definition table is the interface definition.

GND
RF_O

3S |1 :
| = Ai-M62-CBS =¥
N N G341 N
1001

C DP DP 1003
 VDD11 VDD11 1002/NC

 1016/XT AL32K_IN 1016/XT AL32K_IN VDD33
C I017/XT AL32K_OUT 1017/XT AL32K_OUT NC

GND
RF_O
GND

NC

NC

1001
1003
1002/NC
VDD33
NC

NC . NC NC NC
SYECEEE s¥gagsgangs
"geidgg” ¢ = TEgo8E
SEfzs¢ 22885
e e TTteg T
Front Back
Figure 6 Schematic diagram of the module pin
Table 6 Pin function definition table

No. Name Function

1 GND Ground

2 RF O RF output pin

3 GND Ground

4 NC Not connect

5 NC Not connect

6 1001 GPIO1/SPI_SCLK/I2S_FS/I2C_SDA/ADC_CH8/PWMI1

7 1003 GPIO3/SPI_MOSI/I2S DO/I2S RCLK_O/I2C_SDA/ADC_CH3/PWM3
Default NC, not available to use, if you need to use please contact with

8 102/NC | sales. If pin out, it will support as
Bootstrap/GP1I02/SPI_MISO/12S DI/I2S RCLK O/I2C_SCL/ADC _
CH2/PWM2

9 vDD33 | 3.3V power supply; the output current of the external power supply is
recommended to be above 5S00mA
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10 NC Not connect
11 NC Not connect
12 EN Reset pin, low level is effective
13 1000 GPIOO/SPI_SS/12S BCLK/I2C_SCL/ADC_CH9/PWMO
14 1010/SD | SDIO_DATA 2/GPIO10/SPI_MISO/12S DI/I2S RCLK O/12C_SCL/AD
D2 C CH7/PWM2
15 I011/SD | SDIO_DATA 3/GPIO11/SPI MOSI/I2S DO/I2S RCLK_O/I12C_SDA/P
D3 WM3
16 1012/SD | SDIO_DATA CMD/GPIO12/SPI_SS/I2S BCLK/I2C_SCL/ADC_CH6/P
_CMD | WMO
17 1013/SD | SDIO _DATA_ CLK/GPIO13/SPI_SCLK/I2S FS/I2C_SDA/ADC _CH5/P
_CLK | wM1
18 1014/SD | SDIO_DATA 0/GPIO14/SPI_MISO/12S DI/I2S RCLK O/12C_SCL/AD
DO C_CH4/PWM2
19 I015/SD | SDIO_DATA _1/GPIO15/SPI_MOSI/I2S_DO/I12S RCLK _O/I2C_SDA/P
D1 WM3
20 GND Ground
21 NC Not connect
22 VDDIO | GPIOO to GPIO15 Pin power supply, support for 3.3V and 1.8V input
23 NC Not connect
I017/XT | Default is available. The IO port is shared with the 32.768KHz crystal
24 AL32K | vibration output pin inside the module.
ouT GPIO17/SP1_SCLK/I2S _FS/I2C_SDA/XTAL 32K OUT/PWMI1
1016/XT | Default is available. The IO port is shared with the 32.768KHz crystal
25 AL32K 1 | Vvibration output pin inside the module.
N GPIO16/SPI_SS/12S BCLK/I2C_SCL/XTAL 32K OUT/PWMO
DVDDI11 power supply; Ultra-low power consumption use scenarios,
26 VDDI11 | require external power supply 1.1V; Non-ultra-low power consumption
use scenarios, suspended processing.
27 DP USB_DP
28 DM USB_ DM
29 NC Not connect
30 NC Not connect
31 GND Ground
32 NC Not connect
33 GND Ground

Page 12 of 21
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34 NC Not connect
35 NC Not connect
36 GND Ground
37 GI%?SI/ TXD/GPIO21/SPI_SCLK/I2S_FS/I2C_SDA/ADC_RCAL_VOUT/PWMI
38 Gfl;l}%%y RXD/GPI022/SPI_MISO/I2S_DI/I2S RCLK_O/I2C_SCL/PWM?2
39 1027 GPIO27/SPI_MOSI/I2S DO/I12S RCLK_O/12C_SDA/ADC_CHI10/P
WM3
40 1020 GPIO20/SPI_SS/I2S BCLK/I2C_SCL/ADC_CHO0/PWMO
41 1028 GPIO28/SP1_SS/I2S BCLK/I2C_SCL/ADC_CHI11/PWMO
42 1029 GPIO29/SPI SCLK/I2S FS/I2C_SDA/PWM1
43 1030 GPIO30/SPI_MISO/12S DI/I2S RCLK_O/12C_SCL/PWM2
44 NC Not connect
Mea§ure 102 Bootst‘rap/ GPIO2/SPI_MISO/I2S DI/I2S RCLK _O/I2C_SCL/ADC _CH,s
point hangdian2/PWM2, Internal default pull-up

Note: 1. Measure point 102 is Bootstrap, and the module enters the burning mode when the
moment is high level; when the moment is low level, the module starts normally.

5. FLASH and BOOT foot resistance instructions

There are three versions of Ai-M62-CBS (BLOFNO, BLIFN2, BLIFN4), and the main

differences are as follows:

® BLOFNO No internal FLASH, the internal BOOT (I02) foot resistance pull-up, applicable

to the network card scheme scenarios.

® BLIFN2 Internal FLASH is 2M Byte, internal BOOT (I02) foot resistance pull-down,

suitable for IOT scheme scenarios.

® BLIFN4 Internal FLASH is 4M Byte, internal BOOT (I102) foot resistance pull-down,

suitable for IOT scheme scenarios.
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6. Schematic Diagram

sELEL .

2832

-
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5464
3484
bbb
2900

:F E 2

Figure 7 Schematic diagram
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6.1. Application circuit guidance
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Figure 8 Application circuit guidance

B ]O 2 is the module start control foot, in normal working mode at low level and burning

firmware mode at high level. The module is default by 33K resistance.
B ]O2/NC, default not connect.

B ]O 16 and IO 17 are available by default, and the IO port is shared with the 32.768KHz
crystal vibration PIN feet. The module does not contain 32.768KHz crystal vibration,

please increase in the peripheral circuit of the module.

B It is suggested that SDIO and UART should increase the pull-up resistance to enhance the
driving ability.

Page 15 of 21



A7 IR
Ai-Thinker Ai-M62-CBS Specification V1.0.1

6.2. Recommended the PCB package size

; 12.004+0. 20
<o
o5 . 3.5140.10
<
-+
<
<
o g
= ) =
= = 21.204+0. 10 —
1 o] S
o
2 b 3
1.5040. 10
L 0.60£0. 10

Figure 9 Recommended PCB package sizes ( unit: mm)

6.3. Power supply

B Recommended 3.3V voltage, peak current up to 500 mA.

B [t is recommended to use LDO for power supply; If DC-DC is used, it is recommended to

control the ripple within 100mV.

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

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

B It is suggested to add ESD devices to the 3.3V power interface.

12V--->3V3 2A il B oz B

VCC_3V3

s
up2 J RP1.. . OR
VCC_IN_12V SY8120 i
‘ — LP2 Ps | RP4, OR
FP2 ~~10R 5 RPN Ao_R_< cp1 o
FP1 ~~10R e =
RPZ, 4 S 1ok | v Z
2 5 @ 100K 4.7uH 3.0A F’. e
L;:U: RP7 NC l 2 &ND B K 3 RP8, O\R o (] e
S o] o SN o, = == =T REe
o Z g oy = e S o
3 S RPB, m’> 4 P4 100nF | NC
i = CP1 NC ¢ & © ©
8 NC < 4 L s
‘ (] g g 1]

POWER_ENB

Figure 10 DC-DC step-down circuit diagram
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6.4. GPIO

B Some IO ports are led out from the periphery of the module. If necessary, it is
recommended to connect 10-100 ohm resistors in series on the IO ports. This can suppress
overshoot and make the levels on both sides more stable. It is helpful for EMI and ESD.

B The pull-up and pull-down of special 10 ports need to refer to the instructions in the

specification, which will affect the startup configuration of the module.

B Part of the IO port of the module is 3.3V, If the level of the main control does not match

the level of the 10 port of the module, a level conversion circuit needs to be added.

B [f the IO port is directly connected to the peripheral interface, or terminals such as pin

arrangement, it is recommended to reserve ESD devices near the terminals of the 10O port.

VCC 33V VCC 5V VCC 3.3V VCC 3.3V
RIZ2K R2347K R332K R4347K
Ql Q2
TXD 3.3V RXD 5V TXD 5V RXD 3.3V
8050 ' 8050 '

Figurell Electrical Level conversion circuit
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7. Storage Condition

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

The moisture sensitivity grade MSL of the module is level 3.

After the vacuum bag is unsealed, it must be used within 168 hours at 25 &= 5C /60% RH,

otherwise it needs to be baked before the secondary production use.

8. Flow Welding Curve Diagram
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Figure 12 Reflow weld curve diagram
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9. Product Packing Information

Ai-M62-CBS module is packaged with a tape, 1400pcs/reel. Below figure for reference:

Figure 13 Braided packaging diagram

10.Contact us
Ai-Thinker official website Office 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: +86-0755-29162996

D5 EAC
ity
@Iy

*‘E
Dh-.r q

WeChat mini program WeChat official account
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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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Important statement

Ai-Thinker can provide technical and reliability data (including datasheets), design resources
(including reference designs), applications or other design suggestions, network tools, safety
information and other resources (hereinafter referred to as "these resources") as is, without
guarantee of defects and without any express or implied warranty, including but not limited to
the express or implied warranty of adaptability, suitability for a specific purpose or
non-infringement of any third party's intellectual property rights. In particular, it declares that it
will not be responsible for any inevitable or accidental losses, including but not limited to those

arising from this application or the use of any products and circuits of our company.

Ai-Thinker reserves the right to release information (including but not limited to indicators and
product descriptions) and any product changes of our company without prior notice. This
document automatically replaces and replaces all information provided by the same document

number in the previous version.

These resources can be used by skilled developers who use Ai-Thinker products to design. You
will be solely responsible for the following: (1) Select the appropriate Ai-Thinker products for
your application; (2) Design, verify and run your applications and products in the whole life

cycle; (3) Ensure that your application meets all relevant standards, specifications and laws, as

well as any other functional security, information security, regulatory or other requirements.

Ai-Thinker authorizes you to use these resources only for developing the application of
Ai-Thinker products described in this resource. Without the permission of Ai-Thinker, no unit
or individual may extract or copy part or all of these resources without authorization, and may
not spread them in any form. You have no right to use any other Ai-Thinker intellectual
property rights or any third-party intellectual property rights. You should fully compensate any
claims, damages, costs, losses and debts caused to Ai-Thinker and its representatives in the use

of these resources, and Ai-Thinker is not responsible for this.

The products that Ai-Thinker can provide are subject to the sales terms of Ai-Thinker or other
applicable terms attached to Ai-Thinker products.Ai-Thinker can provide these resources
without expanding or otherwise changing the warranty or warranty disclaimer applicable to

product release.
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