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MCU Quick Start 1 INTRODUCTION

1 Introduction

After the development environment of Tuya Sandwich Development Board is set
up, this article will introduce the connection between Tuya Sandwich development
board and each end in development, how to create a development project based on
specific products, and how to download the developed program to Tuya Sandwich
Development Board. .
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2 Glossary

See Explanation of Terminology.
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3 Bill of Materials

3.1 Hardware

1. Tuya Sandwich E3S Wi-Fi Development Board
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2. ST Nucleo Development Board
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3.2 Software

Arduino IDE
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3.3 References

“Tuya Cloud Universal Serial Port Access Protocol”

MCU SDK Migration
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4 Project creation

As developers, we need to create projects to implement the most basic commu-
nication functions between Tuya Sandwich Development Board and Tuya E3S Wi-Fi
module, and Tuya Sandwich’s specific DP functions need to be written by developers
according to their own needs.

4.1 Get SDK

In order to realize the communication between Tuya Sandwich Development Board
and Tuya E3SWi-Fi module, we need to use the SDK package generated by Tuya IOT
platform according to the product.

Taking the realization of the product socket as an example, the steps to obtain the
SDK development kit for the product socket are as follows:

Create product

Figure 1: 1576495896177

2. Choose a development-free solution
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Figure 2: 1576496045748
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Figure 3: 1576496132490

3. Choose the function we need
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Figure 4: 1576496228722

4. Select the appropriate module
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5. Download MCU-SDK

Figure 5: 1576496364539

6. SDK directory is as follows
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When we perform the above operations, we have successfully obtained the SDK
development kit for the socket. Next, we need to port the SDK development kit to
our project.

4.2 MCU-SDK package porting

Open Arduino IDE and save the new project
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At this time, there are two functions in our project: setup () is generally used for
initialization and executed only once. The loop () function is executed in a loop.
All the following .C and .H files in the MCU development kit are copied to the newly
created one. The same level directory under the sandwich project path, and change
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the suffix .c to .Cpp. As shown below:

Close the Arduino IDE, click on the extension ending with .Ino and open it again,
you can see the added files:

14 / 35



MCU Quick Start 4 PROJECT CREATION

Click the check mark in the upper left corner to verify.

4.2.1 Fix error

After the first verification, an error message will appear. Follow the prompts to make
corrections, and click Verify until there are no errors.

Possible errors are as follows:

Error one:

Correction method: Add // before#error to make it in a comment state, click Verify,
if successful, the next error will be displayed

Error two:
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Correction method: due to the compilation environment, if the compilation fails, a
cast is required. In the system.cpp file, the code reference is as follows:

1 static void product_info_update (void)
2 {
3   unsigned char length = 0;
4   length = set_wifi_uart_buffer (length, (unsigned char *) "{\" p \ ":

\" ", my_strlen ((unsigned char *)" {\ "p \": \ ""));
5   length = set_wifi_uart_buffer (length, (unsigned char *) PRODUCT_KEY ,

my_strlen ((unsigned char *) PRODUCT_KEY));
6   length = set_wifi_uart_buffer (length, (unsigned char *) "\", \ "v \"

: \ "", my_strlen ((unsigned char *) "\", \ "v \": \ ""));
7   length = set_wifi_uart_buffer (length, (unsigned char *) MCU_VER,

my_strlen ((unsigned char *) MCU_VER));
8   length = set_wifi_uart_buffer (length, (unsigned char *) "\", \ "m \"

: ", my_strlen ((unsigned char *)" \ ", \" m \ ":"));
9   length = set_wifi_uart_buffer (length, (unsigned char *) CONFIG_MODE ,

my_strlen ((unsigned char *) CONFIG_MODE));
10   length = set_wifi_uart_buffer (length, (unsigned char *) "}",

my_strlen ((unsigned char *) "}"));

Error three:
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Modification method: Remove const at the screenshots in the protocol.cpp and
system.cpp files
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Error four:
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Correction method: To avoid repeated definition errors, remove the duplicate part
in wifi.h, as shown in the following figure:
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After the error is resolved, compile and pass. We need to implement the serial port
sending and receiving functions between the sandwich development board and the
Wi-Fi module communication. For other porting details, please refer to MCU SDK
Porting.

4.2.2 Function implementation of serial port

The serial port of the sandwich development board uses the Arduino serial port
API. For instructions on using the Arduino API, developers can check on the Arduino
website

Refer to the following code to implement the serial port receiving function in the
main file:
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1 #include "wifi.h"
2 #include <SoftwareSerial.h>
3
4 SoftwareSerial mySerial(0, 1); // RX, TX
5 #define _SS_MAX_RX_BUFF 300
6 #define relay 10
7 int time_cnt = 0, cnt = 0, init_flag = 0;
8
9

10
11 void setup() {
12
13 pinMode(relay, OUTPUT); //继电器IO初始化
14 digitalWrite(relay, LOW);
15
16 pinMode(PC13, INPUT); //重置wifi按键初始化
17 pinMode(8, OUTPUT); //WiFi状态指示灯初始化
18
19 mySerial.begin(9600); //软件串口初始化
20 mySerial.println("myserial init successful!");
21 Serial.begin(115200); //PA3 RX PA2 TX
22 Serial.println("serial init successful!");
23
24 wifi_protocol_init();
25 }
26
27 void loop() {
28 if (init_flag == 0) {
29 time_cnt++;
30 if (time_cnt % 6000 == 0) {
31 time_cnt = 0;
32 cnt ++;
33 }
34 wifi_stat_led(&cnt); //WIFI状态处理
35 }
36 wifi_uart_service();
37 myserialEvent(); //串口接收处理
38 key_scan(); //重置配网按键检测
39
40
41 }
42
43
44 void myserialEvent() {
45 if (mySerial.available()) {
46 unsigned char ch = (unsigned char)mySerial.read();
47 uart_receive_input(ch);
48 }
49 }
50
51 void key_scan(void)
52 {
53 static char ap_ez_change = 0;
54 unsigned char buttonState = HIGH;
55 buttonState = digitalRead(PC13);
56 if (buttonState == LOW) {
57 delay(3000);
58 buttonState = digitalRead(PC13);
59 printf("------%d",buttonState);
60 if (buttonState == LOW) {
61 printf("123\r\n");
62 init_flag = 0;
63 switch (ap_ez_change) {
64 case 0 :
65 mcu_set_wifi_mode(SMART_CONFIG);
66 break;
67 case 1 :
68 mcu_set_wifi_mode(AP_CONFIG);
69 break;
70 default:
71 break;
72 }
73 ap_ez_change = !ap_ez_change;
74 }
75
76 }
77 }
78
79 void wifi_stat_led(int *cnt)
80 {
81 #define wifi_stat_led 8
82 switch (mcu_get_wifi_work_state())
83 {
84 case SMART_CONFIG_STATE: //0x00
85 init_flag = 0;
86 if (*cnt == 2) {
87 *cnt = 0;
88 }
89 if (*cnt % 2 == 0) //LED快闪
90 {
91 digitalWrite(wifi_stat_led , LOW);
92 }
93 else
94 {
95 digitalWrite(wifi_stat_led , HIGH);
96 }
97 break;
98 case AP_STATE: //0x01
99 init_flag = 0;

100 if (*cnt >= 30) {
101 *cnt = 0;
102 }
103 if (*cnt == 0) //LED慢闪
104 {
105 digitalWrite(wifi_stat_led , LOW);
106 }
107 else if (*cnt == 15)
108 {
109 digitalWrite(wifi_stat_led , HIGH);
110 }
111 break;
112
113 case WIFI_NOT_CONNECTED: //0x02
114 digitalWrite(wifi_stat_led , HIGH); //LED熄灭
115 break;
116 case WIFI_CONNECTED: //0x03
117 break;
118 case WIFI_CONN_CLOUD: //0x04
119 if ( 0 == init_flag )
120 {
121 digitalWrite(wifi_stat_led , LOW);//LED常亮
122 init_flag = 1; //wifi连接上后该灯可控
123 *cnt = 0;
124 }
125
126 break;
127
128 default:
129 digitalWrite(wifi_stat_led , HIGH);
130 break;
131 }
132 }
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串口发送函数实现:

改为：
1 void uart_transmit_output(unsigned char value)
2 {
3 // #error "请将MCU串口发送函数填入该函数 ,并删除该行"
4 extern SoftwareSerial mySerial;
5 mySerial.write(value);
6 }

Import Arduino corresponding library function header files:

• Copy screenshot from protocol.cpp file
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To:
1 #include "wifi.h"
2 #include <SoftwareSerial.h>
3 #include "Arduino.h"
4 #ifdef WEATHER_ENABLE

• The screenshot part in the wifi.h file
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Add a line:

1 #include "Arduino.h"

4.3 Product function implementation

After the serial port sending and receiving functions are implemented, developers
need to implement the specific functions of the product. We generated the cor-
responding DP function functions from the SDK package downloaded by Tuya IoT
platform. When creating the product, we selected the switch function, and the spe-
cific function was implemented in the protocol. c function
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Figure 6: 1576496829375

For serial port related transplantation, please refer to 《MCU SDK Migration》 For
detailed implementation details of the communication protocol, please refer to Tuya
Cloud Universal Serial Port Access Protocol.
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5 Download and debug

5.1 Download

After the developer has written the application for the product, the following steps
can be used to download the code to the Tuya Sandwich Development Board.

1. Connect the sandwich development board to the computer and select the cor-
responding port

2. Click Upload

Figure 7: 1576736303858
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6 Results display

After downloading the program to our development board through the above steps,
the following page appears after downloading successfully:

6.1 Debug

The graffiti sandwich development board debugging can use the printf function to
format and output the information we need to debug

1. Initialize the hardware serial port Serial.begin (115200);

2. Since the printf () function has been redirected to our serial port in the Tuya
Sandwich Development Board library, you can use the printf () function directly.
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7 Distribution

Download the program to the development board and power it on again. At this
time, the Wi-Fi module is in EZ network configuration mode by default. Use Tuya
Smart App for network configuration.

Network indicator:

Flashing EZ network status, waiting for network

Slow
flashing

AP network configuration status, waiting for network
configuration

Off WIFI is configured and connected to the router

Always lit Connected to the router and connected to the cloud

Networking steps:

1. Open Tuya Smart Click icon
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Figure 8: image.png

2. Add device
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Figure 9: image.png
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Figure 10: image.png
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Figure 11: image.png

3. Wait for the network to complete
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Figure 12: image.png
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4. After the equipment network is successfully configured, we can control it
through APP
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