
RHF76-052硬件设计手册Ai-Thinker

文档信息

Info Content

关键字
Ai-Thinker, RHF76-052, UART, Modem, Upgrade, Hardware,
Reference design

概括 本文档是对 RHF76-052 UART调制解调器硬件的描述。
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1 介绍

RHF76-052是深圳市安信可科技有限公司 LoRaWAN™串调制解调器，支持 LoRaWAN通信。 这个调制

解调器内置 LoRaWAN协议栈。 客户可以使用主机MCU通过简单的 AT命令来控制此调制解调器。 使

用先进和简单的命令可快速开发产品。

本文档旨在帮助客户使用 RHF76-052串口调制解调器快速设置其硬件平台。 RHF76-052使用串口去引

导固件升级。

RHF76-052 — 串口输入 AT指令, 串口升级

2 管脚定义

Table 2- 1 2管脚定义

编号 名字 类型 描述和应用

1 VCC - 为模块提供电压

2 GND - 地

3 PA8 I/O GPIO_PA8(2)

4 PA9 I/O
GPIO_PA9;
模组的 UART1_TX用来固件升级

5 PA10 I/O
GPIO_PA10;
模组的 UART1_RX 用来固件升级

6 NSS I/O GPIO_PB12
7 SCK I/O GPIO_PB13
8 MISO I/O GPIO_PB14
9 MOSI I/O GPIO_PB15
10 USART1_CTS I/O USART1_CTS(1) fromMCU; GPIO_PA11;
11 USART1_RTS I/O USART1_RTS(1) from MCU; GPIO_PA12;
12 SWDIO I/O SWIM的 SWDIO用来程序下载

13 SWCLK I/O SWIM的 SWCLK用来程序下载

14 PA15 I/O
Boot_EN (GPIO_PA15),连接到切换开关以进入用于

固件升级的 DFU 模式。

15 PB3 I/O GPIO_PB3

16 PB4 I/O
状态 LED（GPIO_PB4）触发，连接到外部 LED显

示 LoRaWAN处理状态

17 NC - 连接到地线

18 NC - 连接到地线

19 NC - 连接到地线
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编号 名字 类型 描述和应用

20 PA3/ADC3 I/O GPIO_PA3

21 PB5 I/O
状态 LED（GPIO_PB5）触发，连接外部 LED，保

留

22 USART1_TX I/O 模组的 USART1_TX，连接到外部 MCU 的 RXD
23 USART1_RX I/O 模组的 USART1_RX，连接到主机 MCU 的 TXD
24 I2C_SCL I/O GPIO_PB8
25 I2C_SDA I/O GPIO_PB9
26 PC13/Wkup2 I/O GPIO_PC13
27 NRST I 触发模组复位

28 PA0/AD0 I/O GPIO_PA0
29 GND - 地

30 RFIO_HF - 高频带 RF 输入/输出，即 868MHz / 915MHz
31 GND - 地

32 RFIO_LF - 低频带 RF 输入/输出，即 434MHz / 470MHz
33 GND - 地

注意: (1) 未来的固件版本支持可选的握手线。

(2)当前的版本外部MCU不能通过串口控制模块 GPIO管脚。
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3 硬件设计参考

Figure 1 RHF76-052 硬件设计参考
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7硬件设计描述:

1) VCC 电压范围: +1.8V to +3.6V

2) 模组的 Pin22和 Pin 23将被用作串口端口，请连接到外部MCU。 Pin22应连接到外部MCU的 RXD，
Pin23连接到外部MCU的 TXD。

3) 对于 RHF76-052：调制解调器的 Pin4和 Pin5将用作基于串口连接的固件升级端口。 Pin4应连接到主

机的 RXD，Pin5连接到主机的 TXD。

4) Pin14（GPIO_PA15）将用于进入 DFU模式升级固件。 请将其连接到拨动开关，以通过硬件方式实现

DFU使能功能。

注意: 客户还可以使用带 AT命令的 SW方式访问 DFU模式。

5) Pin16将用于显示 LoRaWAN处理状态。 如果需要，请将此引脚连接到 LED。当在 LoRaWAN模式下

发送或接收信息时，此 LED将闪烁。

6) Pin21将被用于 LED连接。

7) Pin16将用于显示 LoRaWAN处理状态。 如果需要，请将此引脚连接到 LED。当在 LoRaWAN模式下

发送或接收信息时，此 LED将闪烁。

8) RHF76-052 UART调制解调器支持低频（434MHz / 470MHz）和高频（868MHz / 915MHz）。 当使用

阻抗不匹配的内部天线时，强烈建议用于天线匹配的π型匹配网络。



V0.1 2017-05-02
www.ai-thinker.com

RHF76-052硬件设计手册Ai-Thinker

5

V0.1 2017-05-02
+ Initial



V0.1 2017-05-02
www.ai-thinker.com

RHF76-052硬件设计手册Ai-Thinker

6

Please Read Carefully:
Information in this document is provided solely in connection with Ai-Thinker products. Ai-Thinker reserve the right to make changes,
corrections, modifications or improvements, to this document, and the products and services described herein at any time, without notice.

All Ai-Thinker products are sold pursuant to Ai-Thinker’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the Ai-Thinker products and services described herein, and Ai-Thinker
assumes no liability whatsoever relating to the choice, selection or use of the Ai-Thinker products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by Ai-Thinker for the use of such third party
products or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of
such third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN Ai-Thinker’S TERMS AND CONDITIONS OF SALE Ai-Thinker DISCLAIMS ANY EXPRESS OR
IMPLIEDWARRANTY WITH RESPECT TO THE USE AND/OR SALE OF Ai-Thinker PRODUCTS INCLUDING WITHOUT LIMITATION
IMPLIEDWARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE
LAWSOF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

Ai-Thinker PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS OR
ENVIRONMENTS. WHERE Ai-Thinker PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS
AT PURCHASER’S SOLE RISK, EVEN IF Ai-Thinker HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY Ai-Thinker AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL” INDUSTRY
DOMAINS ACCORDING TO Ai-Thinker PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED
ARE DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of Ai-Thinker products with provisions different from the statements and/or technical features set forth in this document shall
immediately void any warranty granted by Ai-Thinker for the Ai-Thinker product or service described herein and shall not create or extend in
any manner whatsoever, any liability of Ai-Thinker.

Ai-Thinker and the Ai-Thinker logo are trademarks or registered trademarks of Ai-Thinker in various countries.
Information in this document supersedes and replaces all information previously supplied.

The Ai-Thinker logo is a registered trademark of Ai-Thinker. All other names are the property of their respective owners.

© 2015 Ai-Thinker - All rights reserved

http://www.Ai-Thinker.com

http://www.risinghf.com
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