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文件信息 

应用简述 本范例代码使用 M258 透过 I²C 驱动 STK3420 传感器来演示手势的感测功能。 

BSP 版本 M251_M252_M254_M256_M258_Series_BSP_CMSIS_V3.00.005 

开发平台 NuMaker-M258KE V1.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

The information described in this document is the exclusive intellectual property of 
 Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton. 

 

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller and microprocessor based 
system design. Nuvoton assumes no responsibility for errors or omissions. 

All data and specifications are subject to change without notice. 

 

For additional information or questions, please contact: Nuvoton Technology Corporation.  

www.nuvoton.com  

使用 M258 驱动 STK3420 传感器 

NuMicro® 32 位系列微控制器范例代码介绍 

http://www.nuvoton.com/
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1. 概述 

随着非接触控制装置、交互式科技的普及，光线感测、距离感测和手势感测技术在微控制器应

用领域逐渐扮演重要角色。光感测能够侦测光线强度，用于环境监测、照明系统等；距离感测

技术可精确测量物体与传感器之间的距离，能广泛运用于自动化、机器人技术领域；手势感测

则让装置能够识别人类手势，可应用于交互式科技、智能家庭装置等。 

本范例程序使用 Sensortek 昇佳电子的环境光与近接感测芯片(Proximity with Ambient Light 

Sensor) - STK3420，说明如何使用 I²C 取得此传感器的手势数值。 

1.1 原理 

STK3420 传感器内部整合光电二极管、ADC，内建 940nm 红外线 LED 并使用噪音消除解决方

案，避免环境中的红外线干扰，STK3420 内部方块图可参考图 1-1。其手势识别的工作原理为

由内部的光电二极管区分物体的移动，配合软件上的算法计算，得到正确的 3D 手势(上/下/左/

右/远/近)。此范例程序仅判断手势的上/下/左/右。 

对外则以 I²C 接口连接，STK3420 的地址设定为 7-bit 值为 0x58，其余所有操作皆透过指令控

制/存取寄存器，请参考图 1-2 寄存器总表，此范例程序设置之寄存器与数值如表 1-1 描述，其

他详细设置请参考 STK3420 Datasheet。  

 

图 1-1 Block Diagram of STK3420 

 



      

 

Dec. 01, 2023 Page 3 of 13 Rev 1.00 

M251/M252/M254/M256/M258 Series 

 

图 1-2 STK3420 寄存器总表 
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Reg Addr Reg Name Value Description 

0x1d PS/GSCTRL2 0xf3 
Enable EWNS gesture detection and PS 
intelligent persistence. 

0x5 WAIT1_PSGS 0x6 
Set waiting state period. 

(6+1)*780 us = 5.46 ms 

0x1 PS/GSCTRL1 0x2 
Set gesture refreshing time to 390 us, 
and PS persistence times to 1. 

0x95 Analog Gain 0x90 

To perform gesture well, the analog gain 
should be set to 2 times, and the register 
value is 0x90. Note: This register is not 
mentioned in Datasheet. 

0x3 LEDCTRL 0xc0 Set LED current sink to 150 mA. 

0x94 MISC1 0x35 Set LED current control (LED_DIV2) to 1. 

0x2 ALSCTRL1 0x2 
Set ALS persistence times to 1, ALS gain 
to 1, and ALS refreshing time to 50 ms. 

0x0 STATE 0x4 Enable PS/GS waiting state. 

表 1-1 寄存器设置与描述 

STK3420 以一组 128 bytes FIFO 存放 16 组手势数值。每组手势数据是在每一个 ADC 转换周

期中由 E/W/N/S 的输出数据组成。如图 1-3 所示，此 FIFO 数据可透过读取 DATA_GSE/W/N/S

寄存器取得，取得后的数值经由 Sensortek 提供的 library 计算，即可得到正确的手势判断。 

 

图 1-3 手势数值寄存器 

注：此文件图片来源取自STK3420 Datasheet。 
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1.2 执行结果 

本范例代码执行编译和烧录的结果如图 1-4 所示。 

 

图 1-4 执行编译和烧录结果 
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2. 代码介绍 

主程序由 main.c 进入，包括以下 4 部分： 

• 系统时钟与引脚初始化：SYS_Init 

• 界面初始化与开启：UART0_Init, I2C0_Init 

• STK3420 寄存器设置：STK3420_start 

• STK3420 手势运算：读取 DATA_GSE/W/N/S 寄存器、STK_Gesture.lib 

STK3420 寄存器设置与描述说明，请参考表 1-1 与 STK3420 Datasheet 设置。 

void STK3420_start(void) 
{ 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x80, 0x00); 
    CLK_SysTickDelay(20000);   // wait STK3420 IC Reset 
 
    I2C_ReadByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x3E, &PID); 
    printf("pid = %x\n", PID); 
 //enable EWNS gesture detection and PS intelligent persistence 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x1d, 0xf3); 
 //set wait state period (6+1)*780 us = 5.46 ms 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x5,  0x6); 
 //set gesture refresh time to 390 us, PS persistence setting to 1 times 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x1,  0x2); 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x95, 0x90);//set analog gain 
 //set LED current sink to 150mA 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x3,  0xc0); 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x94, 0x35);//set LED_DIV2 to 1 
 /*ALS setting: set ALS persistence to 1 times, ALS gain to 1,  

and ALS refresh time to 50 ms*/ 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x2,  0x2); 
    I2C_WriteByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x0,  0x4);//enable PS/GS wait state 
    memset(&xtGes, 0, sizeof(tfGesture)); 
    Gesture_Init(&xtGes); 
}  

经过系统初始化与传感器开启设定后，进入循环读取存放在 FIFO 中的 E/W/N/S 数值，再透过

Stk_Gesture.lib内的算法计算后，得到正确的手势方向。 

int32_t main(void) 
{ 
  int i = 0; 
    /* Unlock protected registers */ 
    SYS_UnlockReg(); 
 
    /* Init System, IP clock and multi-function I/O */ 
    SYS_Init(); 
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    /* Init UART0 for printf */ 
    UART0_Init(); 
 
    /* Lock protected registers */ 
    SYS_LockReg(); 
 
    printf("+-------------------------+\n"); 
    printf("|   STK3420 Sample Code   |\n"); 
    printf("+-------------------------+\n"); 
 
    printf("The I/O connection for I2C0:\n"); 
    printf("I2C0_SDA(PB.4), I2C0_SCL(PB.5)\n"); 
 
    /* Init I2C0 */ 
    I2C0_Init(); 
 
    STK3420_start(); 
 
    while(1) { 
        uint8_t fifo_cnt = 0; 
        uint8_t ges_data[8]; 
        uint16_t gse = 0; 
        uint16_t gsw = 0; 
        uint16_t gsn = 0; 
        uint16_t gss = 0; 
 
        // Read FIFO Frame Cnt 
        I2C_ReadByteOneReg(I2C0, STK342X_SLAVE_ADDR, 0x1E, &fifo_cnt); 
 
        if(fifo_cnt) { 
            for(i = 0; i < (fifo_cnt & 0x1F); i++) { 
                // Read FIFO Data 
                I2C_ReadMultiBytesOneReg(I2C0, STK342X_SLAVE_ADDR, 0x20, ges_data, 8); 
                gse = (ges_data[0] << 8 | ges_data[1]); 
                gsw = (ges_data[2] << 8 | ges_data[3]); 
                gsn = (ges_data[4] << 8 | ges_data[5]); 
                gss = (ges_data[6] << 8 | ges_data[7]); 
                int act = iGesture_Do(&xtGes, gse, gsw, gss, gsn); 
                switch(act) { 
                    case GESTURE_EVENT_UP: 
                        printf("Up\n"); 
                        break; 
                    case GESTURE_EVENT_DOWN: 
                        printf("Down\n"); 
                        break; 
                    case GESTURE_EVENT_LEFT: 
                        printf("Left\n"); 
                        break; 
                    case GESTURE_EVENT_RIGHT: 
                        printf("Right\n"); 
                        break; 
                    default: 
                        break; 
                } 
            } 
        } 
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3. 软件与硬件需求 

3.1 软件需求 

• BSP 版本 

- M251_M252_M254_M256_M258_Series_BSP_CMSIS_V3.00.005 

• IDE 版本 

- Keil uVersion 5.38 

3.2 硬件需求 

• 电路组件 

- NuMaker-M258KE V1.2 

• 线路示意图 

- 请参考图 3-1 与表 3-1 的说明与线路图。 

STK3420 Description M258KE3AE 

VDD Power supply for 2.4V to 3.6V. VDD 

SDA Data line for I²C interface. 
I²C0_SDA  
Pin 2 (PB.4) 

SCL Serial clock for I²C interface. 
I²C0_SCL  
Pin 1 (PB.5) 

LEDA The anode of the embedded IR LED, connect to power. VDD 

GND Ground VSS 

表 3-1 脚位说明与 MCU 脚位对照表 
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图 3-1 线路连接示意图 
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4. 目录信息 

 EC_M258_Gesture_Sensor_STK3420_V1.00 

 Library Sample code header and source files 

 CMSIS Cortex®  Microcontroller Software Interface 
Standard (CMSIS) by Arm®  Corp. 

 Device CMSIS compliant device header file 

 StdDriver All peripheral driver header and source files 

 SampleCode  

 ExampleCode  

 Project Source file of example code 
 

图 4-1 目录信息 
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5. 范例程序执行 

1. 根 据 目 录 信 息 章 节 进 入 ExampleCode 路 径 中 的 KEIL 文 件 夹 ， 双 击

M258_Gesture_Sensor_STK3420.uvprojx。 

2. 进入编译模式界面 

• 编译 

• 下载代码至内存 

• 进入 / 离开仿真模式 

3. 进入仿真模式界面 

• 执行代码 
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6. 修订纪录 

Date Revision Description 

2023.12.01 1.00 初始发布。 
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Important Notice 

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any malfunction 
or failure of which may cause loss of human life, bodily injury or severe property damage. Such 
applications are deemed, “Insecure Usage”.  

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy 
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or 
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and other 
applications intended to support or sustain life.   

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to 
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities 
thus incurred by Nuvoton. 
 

 
 


