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The information and data contained herein is subject to change without notice.
While every possible precaution has been taken in the production of this
document, it may still contain technical inaccuracies, omissions, and
typographical errors, and Al-Link, the document owner, is under no obligation
to update or otherwise correct this information. Sichuan Al-Link Technology Co.,
Ltd. makes no representations or warranties concerning the accuracy or
completeness of the contents of this document and assumes no liability of any
kind, including the implied warranties of non-infringement, merchantability, or
fitness for purposes, concerning the operation or use of Al-Link hardware,
software or other products described herein.

No license to any intellectual property rights is granted by this document. Terms
and limitations applicable to the purchase or use of Al-Link’ s products are
outlined in a signed agreement between the parties or Al-Link’ s standard
terms and conditions of sales.

Any unauthorized copying, alteration, distribution, transmission, performance,
display, or other use of this document is strictly prohibited. Reverse engineering
or disassembly is also prohibited.
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Model WF-R720M-RTM1

» Compatible WLAN Standards

IEEE Std. 802.11 b/g/n
Bluetooth 4.2

> SoC Model:WF-R720M-RTM1
CMIIT 1D:2021DP8410

RTL8720CM A/ RREE R R AE)

> Product Size

18.0mm x20.0mm x2.7mm

» Product Weight

159

Sichuan Al-Link Technology Co., Ltd.

m Anzhou Industrial Park, Mianyang, Sichuan, PR.C
= +86-0816-2438701

e http://www.ailinkiot.com

ai-link@ailinkiot.com
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Features

WLAN

+*

L

CMOS MAC, Baseband PHY, and RF in a single chip for 802.11b/g/n
compatible WLAN

Complete 802.11n solution for 2.4GHz band

65Mbps receive PHY rate and 65Mbps transmit PHY rate using
20MHz bandwidth

Backward compatible with 802.11b/g devices while operating in
802.11n mode

One Transmit and one Receive path (1T1R)

20MHz bandwidth transmission

OFDM with BPSK, QPSK, 16QAM, and 64QAM modulation.
Convolutional Coding Rate: 1/2, 2/3, 3/4,and 5/6

Bluetooth

+*

The RTL8720CF highly integrated Bluetooth Low Energy controller
with a UART interface. It combines a BLE Protocol (PHY, LL, L2CAP,
SM, ATT, GAP, GATT), BLE Baseband, Modem, and BLE RF in chip, also
supports BLE user GATT-based profile application.

Bluetooth 4.2 Low Energy (F/W supported)
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V1.0 2024/6/24 Premier Release TANG, Wei
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1 General Description

1.1 System Overview
WEF-R720M-RTM1 SoC module designed base on RTL8720CM chip
solution. RTL8720CM are highly integrated single-chip low power
802.11n Wireless LAN (WLAN) network controllers. It combines a KM4
MCU, WLAN MAC, a 1T1R capable WLAN baseband, RF, and Bluetooth
in a single chip. It also provides a bunch of configurable GPIOs which are

configured as digital peripherals for different applications and control

usage.

1.2 System Properties

Dimension | Typically, 18.0mm x20.0mm x2.7mm
Chipset RTL8720CM
Operating
2.4GHz: 2400-2483.5MHz
Frequency
Antenna PCB Antenna
O ti
PEIEENT 1 3 3v+10%
Voltage
PCB )
) 2-layers design (0.8+/-0.15mm)
Information
Peripheral | WIFI@UART
Interface | BT@ UART
11b: 1, 2, 5.5 and 11Mbps
Rate 119: 6,9, 12, 18, 24, 36, 48 and 54 Mbps
11n: MCS0~7, up to 65Mbps
Operatin
PEFAHNT | 500¢ to +85°C
Temperature
Storage
-40°C to +125°C
Temperature
HBM: 2000V
ESD MM: £100V
Protection | IEC(Contact discharge): +4000V
IEC(Air discharge): +8000V




WE-R720M-RTM1

1.3 Diagram

The general HW architecture for the module is shown in Figure-1, The
WEF-R720M-RTM1 module is a chipset solution, system-on-chip-module,
1x1 802.11 b/g/n device optimized for low-power embedded
applications with single-stream capability for both transmit and receive,
and Bluetooth in a single chip. It has an integrated network processor
with a large set of TCP/IP with IPv4/IPv6 based services.

e |

Malclnng JANT option

IPEX

40MHz

4M

Figure 1: WF-R720M-RTM1 Block Diagram
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2 Mechanical Dimensions

2.1 Mechanical Outline Drawing

+ Typical Dimension (W x L x T): 18.0mm x20.0mm x2.7mm

Note: Tolerance Table

Dimensions (mm) Tolerance (mm)
0-5 +0.15
5-10 +0.20
10-50 +0.30

13.60

(4 |

- =190 1.00 —|

12.00
20.00
OO ITITIT]

- 18.00 -~

Top View

—-—=-2.70

411 438
AT [ 22
{0 @

0 4u+‘ -

Bottom View

2.3 Pin definitions

NO. | Definition Description

1 3V3 3.3V power supply

2 EN Module enable foot, internally pulled up

3 GPIOA_O0 | JTAG_CLK/UARTL_IN/EXT_32K/PWMO

4 GPIOA_1 | JTAG_TMS/UART1_OUT/ PWM1

5 GPIOA_2 | JTAG_TDO/UART1_IN/SPI_CS/12C_SCL/ PWM2

6 GPIOA_3 | JTAG_TDI/UART1_OUT/SPI_SCL/12C_SDA/ PWM3

7 GPIOA_4 | JTAG_TRST/UART1_CTS/SPI_MQOSI/ PWM4

8 GPIOA_20 | SD_D1/SPI_M_D1/UART2_RTS/SPI_MISO/12C_SDA/ PWMO
9 GND GND

10 GPIOA_19 | SD_DO0/SPI_M_DO/UART2_CTS/SPI_MQOSI/I2C_SCL/ PWM7
11 GPIOA_13 | UARTO_RXD, Connect to host

12 GPIOA_14 | UARTO_TXD, Connect to host & BT FW

13 GND GND

14 GPIOA_17 | SD_CMD/SPI_M_D2/ PWM5

15 GPIOA_18 | SD_CLK/SPI_M_D3/ PWM6

16 GPIOA_16 | UART2_LOG_TXD, debug

17 GPIOA_15 | UART2_LOG_RXD, debug

18 GND GND

~ 10 ~




2.4 Product Photos

Mode
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Top View Bottom View

3 RF Characteristics

3.1 Wi-Fi Subsystem

ltems Contents
WLAN IEEE 802.11b/g/n
Standard
Frequency
Range 2.4GHz: 2400-2483.5MHz
Channels CH1 to CH13 @ 2.4G
Modulation 802.11b: DBPSK, DQPSK ,CCK
Mode 802.11g/n: BPSK, QPSK, 16QAM, 64QAM

Power Value EVM
802.11b /11Mbps: 17dBm £ 2dBm < -10dB
Output Power
2 EVM 802.11g /54Mbps: 15dBm + 2dBm < -25dB
802.11n HT20 /MCS7: @2.4G 14 dBm +
< -28dB
2dBm
Receiver Rate Type Max
Sensitivity 802.11b /T1Mbps @2.4G PER<8% -85dBm
@2.4G PER< | 802.11g /54Mbps @2.4G -72dBm
10% 802.11n HT20 /MCS7 @2.4G -68dBm

3.2 Bluetooth Subsystem

[tems

Contents

Host Interface

UART

~ 11 ~




TX Characteristics

Channel LE:CHO to CH39
Modulation GFSK. m/4-DQPSK . 8PSK
Rate Type Min(dBm) | Typ(dBm) | Max(dBm)
TX Power
1LE / 4 /
RX Characteristics
Rate Type Min(dBm) | Typ(dBm) | Max(dBm)
RX 1LE
/ -92 /
(PER<30.8%)

* Note: [1] Typical RF Output Power are tested at room temp.25C
4 Software Information

AmebaZll PGTool v1.2.34

*Note: The software (driver) package version is subject to change
without notice because it may encounter several updates. It is advised
to consult with Al-Link for the best right driver package.

5 Package, Storage & Disposal
5.1 Package
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5.2 Packing List

¥20.4+0.1

0.4%0.03

The product placement direction and label pasting position are
carried out according to the schematic diagram;

All rights reserved © Sichuan Al-Link Technology Co., Ltd
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Each roll put 650 products, each small box put 1 roll, a total of 5 large
boxes of small boxes, the total number of products 3250pcs / box;
Outer box size: 370mm*370mm*300mm,
Small box size: 360mm*360mm*37mm;
Place 2g desiccant 2 bags in the vacuum bag, 1 6 color humidity card;
Other unfinished matters shall be carried out according to the
customer's packaging requirements.

6 Refelow Standard Condition

300 vj‘l’:z!:
||‘.
~ U T i P
235-250C
250 _ _
240 i
g Fi AR i E 15 4 1) [ f)
ety | 110-200C §0-120sec | _ ..
200 e
150 - //. —— -
- ¥ /"
‘y / ../.'
4 7
100 - >
/ - 72
. v'/ L 1 o4 @ B§|:ull u‘:‘f'-"
v i 54 % 3-5C/sec
o 1-3C/sec |
.~/
L
i} [A]
. 50 100 150 200 250 300 S

TR X R <150°C, WHE: 60~90 Fb A, RIFAEHIE 1~3C/S Z .
FHEE X : W 150°C~200°C, WflE): 60-120 Fb2 6], RIZLE 0.3-0.8 2 [,
MR AR X s W E 235°CT250°C CEBUEHIRE <245°C) , WIE] 30-70 F.
A H X WREE 217°CT170°C, SIEEAE 3~5°C/S Z I,
RN R & & TR/ Sn&Ag&Cu Lead—free solder (SAC305) .

1) HEFWMNEE: 0.1570. 18mm (f£i% 0. 18mm).
2) FE4] EPAD 22 MR A 4N T 1 1 PR 2 T AR Y 30%—40%;

7 Storage

All electronic components must be stored in a clean, well-ventilated
place free of corrosive gas. Unless otherwise specified, the temperature
and humidity of the storage place must meet below requirements:

+ Temperature: -40~125°C;
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¥+

Humidity: 20%~75%;
Humidity sensitivity grade: MSL 3

#

4+ Container Requirement: products shall be placed in a container well-
functioning as an electrostatic shielding.

8 Disposal
The waste disposal of this product and the package should comply with
the applicable local/regional /state/ international regulations.

9 Certification Information
FCC regulatory compliance statement
This device complies with Part 15 of the FCC Rules. Operation is subject to
the following two conditions: (1) this device may not cause harmful
interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.

Warning: changes or modifications not expressly approved by the party
responsible for compliance could void the user’ s authority to operate the
equipment.

This Module complies with FCC radiation exposure limits set forth for an
uncontrolled environment. This equipment should be installed and operated with
a minimum distance of 20cm between the radiator and your body. This
transmitter must not be co—located or operating in conjunction with any other
antenna or transmitter.

Labelling Instruction for Host Product Integrator

Please notice that if the FCC identification number is not visible when the
module is installed inside another device, then the outside of the device into
which the module is installed must also display a label referring to the
enclosed module. This exterior label can use wording such as the following:
“Contains FCC ID: 2A0OKI-R720MRTM1” any similar wording that expresses the
same meaning may be used

Installation Notice to Host Product Manufacturer

The OEM integrator is responsible for ensuring that the end—user has no manual
instruction to remove or install module

The module is limited to installation in mobile application, a separate
approval is required for all other operating configurations, including
portable configurations with respect to §2.1093 and difference antenna
configurations.

Antenna Change Notice to Host manufacturer

If you desire to increase antenna gain and either change antenna type or use
same antenna type certified, a Class II permissive change application is
required to be filed by us, or you (host manufacturer) can take responsibility
through the change in FCC ID (new application) procedure followed by a Class

~ 15 ~



II permissive change application.
FCC other Parts, Part 15B Compliance Requirements for Host product
manufacturer

This modular transmitter is only FCC authorized for the specific rule parts
listed on our grant, host product manufacturer is responsible for compliance
to any other FCC rules that apply to the host not covered by the modular
transmitter grant of certification.

[AT-Link Confidential] WF-R720M-RTMI
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Host manufacturer in any case shall ensure host product which is installed and

~

operating with the module is in compliant with Part 15B requirements

Note: This equipment has been tested and found to comply with the limits for a
Class B digital device, pursuant to part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However,
there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and
on, the user is encouraged to try to correct the interference by one or more
of the following measures:

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

——Connect the equipment into an outlet on a circuit different from that to
which the receiver is connected

—Consult the dealer or an experienced radio/TV technician for help.

- Below Space Intentionally Left Blank -
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