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HT67F40 使用 C 语言实现 LCD 控制的方法 

文件编码：HA0294S 

简介 
HT67Fx0 内建有 R/C-Type LCD 功能，可提供 1/2 或 1/3 Bias、4 个 COM 的驱动能力，本文

以 HT67F40 为母体，给出 1/3 Bias、1/4 Duty 的 LCD 驱动的使用方法。 

工作原理 
根据 LCD 的驱动原理可知，LCD 像素点上只能加上 AC 电压，LCD 显示器的对比度由 COM

脚上的电压值减去 SEG 脚上的电压值决定，当这个电压差大于 LCD 的饱和电压就能打开

像素点，小于 LCD 阀值电压则关闭像素点，LCD 型 MCU 已经由内建的 LCD 驱动电路自

动产生 LCD 驱动信号，因此能完成 LCD 的驱动。 

驱动选择如表所示： 

Part No. Duty Drive No. Bias Bias Type Wave Type
1/2 33×2 
1/3 33×3 

 
HT67F40 

1/4 32×4 

 
1/2 or 1/3 

 
C or R 

 
A or B 
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LCD 存储器映射 

 

LCD 波形时序图 
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应用电路 

 

S/W流程图 

程序开始

初始化寄存器,

设置 LCDOUT, LCDCTRL等

2ms计时是否完成 ?

将显示时钟、分钟数据送到

缓冲区及LCD相应RAM区

时钟计时处理

执行CLR TMRC、INTC等

Yes

No
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程序说明 

本范例程序采用 4×18 段式 LCD，循环显示实时时钟 00:00~23:59 的数据，共使用了 9 个 Byte

的显示缓冲 RAM (DISP8 ~ DISP16)，详见软件定义。用户可以根据实际使用情况取舍 COM

和增减 SEG。将 LCD 的 RAM 某位设置为 1，相应的 LCD 段码会点亮，相反清除为零则不

亮。 

程序范例 
//以下为定义头文件 
 
//lcd.h 
#ifndef _holtek_h_ 
#define _holtek_h_ 
 
#define u8 unsigned char  /* unsigned 8 bit type definition */ 
#define s8 signed char   /* signed 8 bit type definition */ 
#define u16 unsigned int  /* unsigned 16 bit type definition */ 
#define s16 signed int   /* signed 16 bit type definition */ 
#define u32 unsigned long  /* unsigned 32 bit type definition */ 
#define s32 signed long   /* signed 32 bit type definition */ 
 
#define nop _nop() 
#define clrwdt1 _clrwdt1() 
#define clrwdt2 _clrwdt2() 
 
//RAM DEFINE 
extern  u8  DISP8;   //display buffer 
extern  u8  DISP9; 
extern  u8  DISP10; 
extern  u8  DISP11; 
extern  u8  DISP12; 
extern  u8  DISP13; 
extern  u8  DISP14; 
extern  u8  DISP15; 
extern  u8  DISP16; 
 
#define F3_S DISP8|=0x1  //0 
#define F3_C DISP8&=0xfe 
#define G3_S DISP8|=0x2  //1 
#define G3_C DISP8&=0xfd 
#define E3_S DISP8|=0x4  //2 
#define E3_C DISP8&=0xfb 
 
#define B3_S DISP9|=0x1  //0 
#define B3_C DISP9&=0xfe 
#define C3_S DISP9|=0x2  //1 
#define C3_C DISP9&=0xfd 
#define D3_S DISP9|=0x4  //2 
#define D3_C DISP9&=0xfb 
#define A3_S DISP9|=0x8  //3 
#define A3_C DISP9&=0xf7 
 
#define F4_S DISP10|=0x1  //0 
#define F4_C DISP10&=0xfe 
#define G4_S DISP10|=0x2  //1 
#define G4_C DISP10&=0xfd 
#define E4_S DISP10|=0x4  //2 
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#define E4_C  DISP10&=0xfb 
 
#define B4_S DISP11|=0x1  //0 
#define B4_C DISP11&=0xfe 
#define C4_S DISP11|=0x2  //1 
#define C4_C DISP11&=0xfd 
#define D4_S DISP11|=0x4  //2 
#define D4_C DISP11&=0xfb 
#define A4_S DISP11|=0x8  //3 
#define A4_C DISP11&=0xf7 
 
#define COL_S DISP12|=0x1  //0 
#define COL_C DISP12&=0xfe 
 
#define F5_S DISP13|=0x1  //0 
#define F5_C DISP13&=0xfe 
#define G5_S DISP13|=0x2  //1 
#define G5_C DISP13&=0xfd 
#define E5_S DISP13|=0x4  //2 
#define E5_C DISP13&=0xfb 
 
#define B5_S DISP14|=0x1  //0 
#define B5_C DISP14&=0xfe 
#define C5_S DISP14|=0x2  //1 
#define C5_C DISP14&=0xfd 
#define D5_S DISP14|=0x4  //2 
#define D5_C DISP14&=0xfb 
#define A5_S DISP14|=0x8  //3 
#define A5_C DISP14&=0xf7 
 
#define F6_S DISP15|=0x1  //0 
#define F6_C DISP15&=0xfe 
#define G6_S DISP15|=0x2  //1 
#define G6_C DISP15&=0xfd 
#define E6_S DISP15|=0x4  //2 
#define E6_C DISP15&=0xfb 
 
#define B6_S DISP16|=0x1  //0 
#define B6_C DISP16&=0xfe 
#define C6_S DISP16|=0x2  //1 
#define C6_C DISP16&=0xfd 
#define D6_S DISP16|=0x4  //2 
#define D6_C DISP16&=0xfb 
#define A6_S DISP16|=0x8  //3 
#define A6_C DISP16&=0xf7 
 
void Chip_Init(); 
void DIS_P(); 
void dis_p3(); 
void dis_p4(); 
void dis_p5(); 
void dis_p6(); 
void timer_p(); 
 
#endif 
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 //以下为主程序内容 

//lcd.c 
//function: edit for segment0~17 + COM0~3 to drive LCD 
//MCU:HT67F40 
//option: 
//SysVolt: 3.0V  
//OSC: HIRC  
//WDT: enable  
//SysFreq: 4M 
//Vlcd: 3.0V 
//PB0/RES: I/O pin  
//Others select by user  
    
#include "HT67F40.h" 
#include "lcd.h" 
 
#pragma vector TM_ISR @0x14 //1ms timer 
const u8 DigitCode[16] = {0x28,0x7e,0xa4,0x64,0x72,0x61,0x21,0x7c,0x20,0x60,0x30, 
   0x23,0xa9,0x26,0xa1,0xb1}; //0~f 
 
#pragma rambank0  //下面为RAM 定义 
u8  DISP8;         //display buffer 
u8  DISP9; 
u8  DISP10; 
u8  DISP11; 
u8  DISP12; 
u8  DISP13; 
u8  DISP14; 
u8  DISP15; 
u8  DISP16; 
 
u8  time2ms; 
u8  SENDDATA; 
u8  STATE; 
u8  t500ms; 
u16 t1s; 
u8  hour; 
u8  min; 
u8  index; 
u16 time1s_dis; 
u16 time1s; 
u8  tmin; 
 
bit time2msflag; 
bit t500msflag; 
bit t1sflag; 
bit poweronflag; 
 
//----------------------main------------------- 
void main()                  //主程序 
{    
    Chip_Init(); 
     
    for(_mp0 = 0x80; _mp0 < 0xff; _mp0++)   //bank0 
   {  
    _iar0=0; 
   } 
    
   _dmbp0=1; 
   for(_mp1 = 0x80; _mp1 < 0xa0; _mp1++)   //bank1 
   {  
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    _iar1=0; 
   } 
   _dmbp0=0; 
    
    poweronflag=1; 
    
    while(1) 
    { 
     clrwdt1; 
     clrwdt2; 
      if(time2msflag) 
      { 
       time2msflag=0; 
       DIS_P();   //显示数据送到缓冲区 
        
       _dmbp0=1;   //显示缓冲区数据送到LCD RAM 区 
       _mp1 = 0x88; 
       _iar1= DISP8; 
       _mp1 = 0x89; 
       _iar1= DISP9; 
       _mp1 = 0x8a; 
       _iar1= DISP10; 
       _mp1 = 0x8b; 
       _iar1= DISP11; 
       _mp1 = 0x8c; 
       _iar1= DISP12; 
       _mp1 = 0x8d; 
       _iar1= DISP13; 
       _mp1 = 0x8e; 
       _iar1= DISP14; 
       _mp1 = 0x8f; 
       _iar1= DISP15; 
       _mp1 = 0x90; 
       _iar1= DISP16; 
       _dmbp0=0; 
        
       timer_p();   //时钟数据处理 
      } 
    }  
} 
//--------------------------------------------- 
void Chip_Init()   //初始化程序 
{ 
 _cp0c=0; 
 _cp1c=0; 
 _acerl=0; 
  
 _lcdout0=0;    //seg0~7 
 _lcdout1=0;    //seg8~15 
 _lcdout2=0b11111100;   //seg16~17 
 _lcdctrl=0b01001111;   //1/3 bias、1/4 duty 
  
 _t0ae=1; 
 _ade=0; 
 _mf0e=1; 
 _tm0c0=0; 
 _tm0al=0b11101000;   //1ms 
 _tm0ah=0b00000011; 
 _tm0c1=0b11000001; 
 _t0on=1; 
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 _emi=1; 
} 
//--------------------------------------------- 
void timer_p()    //时钟数据处理 
{ 
 if(t1sflag) 
 { 
  t1sflag=0; 
  if(++tmin>=60) 
  { 
   tmin=0; 
   if(++min>=60) 
   { 
    min=0; 
    if(++hour>=24) 
     hour=0; 
   } 
  } 
 } 
} 
//--------------------------------------------- 
void DIS_P()    //显示数据处理 
{   
   if(STATE) 
   { 
    index=hour/10; 
    SENDDATA = ~DigitCode[index]; 
    dis_p3(); 
     
    index=hour%10; 
    SENDDATA = ~DigitCode[index]; 
    dis_p4(); 
     
    index=min/10; 
    SENDDATA = ~DigitCode[index]; 
    dis_p5(); 
     
    index=min%10; 
    SENDDATA = ~DigitCode[index]; 
    dis_p6(); 
     
    if(!t500msflag) 
      COL_C; 
    else 
      COL_S;   
   } 
   else 
   { 
    if(poweronflag) 
    { 
     F3_S; 
     G3_S; 
     E3_S; 
     DISP9=0x0f; 
     F4_S; 
     G4_S; 
     E4_S; 
     DISP11=0x0f; 
     COL_S; 
     F5_S; 
     G5_S; 
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     E5_S; 
     DISP14=0x0f; 
     F6_S; 
     G6_S; 
     E6_S; 
     DISP16=0x0f; 
    } 
    else 
    { 
      DISP8=0; 
      DISP9=0; 
      DISP10=0; 
      DISP11=0; 
      DISP12=0; 
      DISP13=0; 
      DISP14=0; 
      DISP15=0; 
      DISP16=0; 
      STATE=1; 
    } 
   }     
} 
//------------------- 
void dis_p3()    //hour高位显示 
{ 
    if(SENDDATA & 0x80)  
    C3_S; 
   else 
    C3_C; 
     
   if(SENDDATA & 0x40)  
    E3_S; 
   else 
    E3_C;  
     
   if(SENDDATA & 0x10)  
    D3_S; 
   else 
    D3_C;   
     
   if(SENDDATA & 0x08)  
    G3_S; 
   else 
    G3_C;    
     
   if(SENDDATA & 0x04)  
    F3_S; 
   else 
    F3_C;    
     
   if(SENDDATA & 0x02)  
    A3_S; 
   else 
    A3_C;   
     
   if(SENDDATA & 0x01)  
    B3_S; 
   else 
    B3_C;     
} 
//------------------- 
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void dis_p4()    //hour低位显示 
{ 
    if(SENDDATA & 0x80)  
    C4_S; 
   else 
    C4_C; 
     
   if(SENDDATA & 0x40)  
    E4_S; 
   else 
    E4_C;  
     
   if(SENDDATA & 0x10)  
    D4_S; 
   else 
    D4_C;   
     
   if(SENDDATA & 0x08)  
    G4_S; 
   else 
    G4_C;    
     
   if(SENDDATA & 0x04)  
    F4_S; 
   else 
    F4_C;    
     
   if(SENDDATA & 0x02)  
    A4_S; 
   else 
    A4_C;   
     
   if(SENDDATA & 0x01)  
    B4_S; 
   else 
    B4_C;     
} 
//------------------- 
void dis_p5()    //min高位显示 
{ 
    if(SENDDATA & 0x80)  
    C5_S; 
   else 
    C5_C; 
     
   if(SENDDATA & 0x40)  
    E5_S; 
   else 
    E5_C;  
     
   if(SENDDATA & 0x10)  
    D5_S; 
   else 
    D5_C;   
     
   if(SENDDATA & 0x08)  
    G5_S; 
   else 
    G5_C;    
     
   if(SENDDATA & 0x04)  
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    F5_S; 
   else 
    F5_C;    
     
   if(SENDDATA & 0x02)  
    A5_S; 
   else 
    A5_C;   
     
   if(SENDDATA & 0x01)  
    B5_S; 
   else 
    B5_C;     
} 
//------------------- 
void dis_p6()    //min低位显示 
{ 
    if(SENDDATA & 0x80)  
    C6_S; 
   else 
    C6_C; 
     
   if(SENDDATA & 0x40)  
    E6_S; 
   else 
    E6_C;  
     
   if(SENDDATA & 0x10)  
    D6_S; 
   else 
    D6_C;   
     
   if(SENDDATA & 0x08)  
    G6_S; 
   else 
    G6_C;    
     
   if(SENDDATA & 0x04)  
    F6_S; 
   else 
    F6_C;    
     
   if(SENDDATA & 0x02)  
    A6_S; 
   else 
    A6_C;   
     
   if(SENDDATA & 0x01)  
    B6_S; 
   else 
    B6_C;     
} 
//--------------------------------------------- 
//1ms timer program 
//--------------------------------------------- 
void TM_ISR() 
{ 
 _t0af=0; 
    
 if(++time2ms>=2) 
 { 
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  time2ms=0; 
  time2msflag=1; 
   
  if(poweronflag) 
  { 
    if(++time1s_dis>=1000)  //启动电源全显2S 
    { 
      time1s_dis=0; 
      poweronflag=0; 
    } 
  } 
  else  
  { 
    if(++t500ms>=250) 
    { 
      t500ms=0; 
      t500msflag = ~t500msflag; //秒闪 
       
      if(++t1s>=2)  
      { 
        t1s=0; 
        t1sflag=1; 
      } 
    } 
  } 
 }  
} 

结论 

本范例驱动 4×18 LCD 显示正常，用户只需要稍加改造即可套用到所选规格的 LCD 上。 

附件 

HT67F40 LCD display program(C language).rar  
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