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LCD Memory Map
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1/2 bias or 1/3 bias 1/4 bias

.: Unused, Read as "0"

LCD Waveform Timing Diagrams
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(other combinations are omitted)

All segments ON

LCD Driver Output — Type A - 1/4 Duty, 1/3 Bias
Note: For 1/3 R type bias, the VA=VLCD. VB=VLCDx2/3 and VC=VLCDx1/3.
For 1/3 C type bias, the VA=VLCDx1.5, VB=VLCD and VC=VLCDx1/2.
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Application Circuit
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//1cd.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 ul6 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 clrwdtl _clrwdtl()
#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&=0xfh

#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

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define

#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define

E4 C

B4 S
B4 C
c4 S
cac
D4 S
D4 C
A4S
A C

CoL_S
oL C

F5.S
F5 C
G5 S
G5 C
E5S
E5 C

B5_S
B5.C
C5.S
C5.C
D5 S
D5 C
A5 S
A5 C

F6_S
F6._C
G6_S
G6_C
E6_S
E6._C

B6_S
B6_C
C6_S
c6.C
D6_S
D6 C
A6_S
A6 C

DISP10&=0xfb

DISP11|=0x1 //0
DISP11&=0xfe
DISP11|=0x2 //1
DISP11&=0xfd
DISP11|=0x4 //2
DISP11&=0xfb
DISP11|=0x8 //3
DISP11&=0xf7

DISP12]=0x1 //0
DISP12&=0xfe

DISP13|=0x1 //0
DISP13&=0xfe
DISP13|=0x2 //1
DISP13&=0xfd
DISP13|=0x4 //2
DISP13&=0xfb

DISP14]=0x1 //0
DISP14&=0xfe
DISP14]|=0x2 //1
DISP14&=0xfd
DISP14|=0x4 //2
DISP14&=0xFb
DISP14]|=0x8 //3
DISP148=0xF7

DISP15]=0x1 //0
DISP15&=0xfe
DISP15|=0x2 //1
DISP15&=0xfd
DISP15|=0x4 //2
DISP15&=0xfb

DISP16]=0x1 //0
DISP168=0xfe
DISP16]=0x2 //1
DISP16&=0xfd
DISP16]|=0x4 //2
DISP16&=0xFb
DISP16]=0x8 //3
DISP168=0xF7

void Chip_Init(Q);
void DIS_PQ);
void dis_p3Q);
void dis_p4Q);
void dis_p5Q);
void dis_p6(Q);

void timer_pQ);

#endif
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11T RS

//lcd.c

//function: edit for segment0~17 + COMO~3 to drive LCD
//NCU:HT67F40

//option:

//Sysvolt: 3.0V

//0SC: HIRC

//WDT: enable
//SysFreq: 4aM

/Nlcd: 3.0V

//PBO/RES: 1/0 pin
//0thers select by user

#include "HT67F40.h"
#include "lcd.h"

#pragma vector TM_ISR @0x14 //1ns timer
const u8 DigitCode[16] = {0x28,0x7e,0xa4,0x64,0x72,0x61,0x21,0x7c,0x20,0x60,0x30,
0x23,0xa9,0x26,0xal,0xbl}; //0~F

#pragma rambank0 // 11fi B RAM TE25
u8 DISPS; //display buffer

u8 DISPY;

u8 DISP10;

u8 DISP11;

u8 DISP12;

u8 DISP13;

u8 DISP14;

u8 DISP15;

u8 DISP16;

ug8 time2ms;
u8 SENDDATA;
u8 STATE;

u8 t500ms;
ul6 tis;

u8 hour;

u8 min;

u8 index;
ul6 timels_dis;
ulé timels;
ug8 tmin;

bit time2msflag;
bit t500msflag;
bit tlsflag;

bit poweronflag;

// main
void main() /7 ¥R
{

Chip_Init(Q;

for(_mp0O = 0x80; _mp0 < OxFF; _mpO++) //bankO

{
_1ar0=0;
}
_dmbp0=1;
for(_mpl = 0x80; _mpl < Oxa0; _mpl++) //bankl
{
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_iarl=0;

}
_dmbp0=0;

poweronflag=1;

while(1)
{
clrwdtl;
clrwdt2;
if(time2msflag)
{
time2msflag=0;
DIS_PQ): /TR B AR R
_dmbp0=1; //ETREEEZRFAE]LCD RAM &
_mpl = Ox88;
_iarl= DISP8;
_mpl = Ox89;
_iarl= DISP9;
_mpl = Ox8a;
_iarl= DISP10;
_mpl = Ox8b;
_iarl= DISP11;
_mpl = Ox8c;
_iarl= DISP12;
_mpl = 0x8d;
_iarl= DISP13;
_mpl = Ox8e;
_iarl= DISP14;
_mpl = Ox8f;
_iarl= DISP15;
_mpl = 0x90;
_iarl= DISP16;
_dmbp0=0;
timer_pQ); Vs Tt
}
}
}
//
void Chip_Init() V&)= vissss
{
_cp0c=0;
_cplc=0;
_acerl=0;
_lcdout0=0; //seg0~7
_lcdout1=0; //seg8~15
_lcdout2=0b11111100; //segl6~17
_lcdctri=0b01001111; //1/3 bias ~ 1/4 duty
_tOae=1;
_ade=0;
_mfOe=1;
_tm0c0=0;
_tm0al=0b11101000; //1ms

_tm0ah=0b00000011;
_tmOc1=0b11000001;
_tOon=1;
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_emi=1;
}
//
void timer_p(Q) /1RSSR
{
if(tlsflag)
{
tlsflag=0;
if(++tmin>=60)
{
tmin=0;
1f(++min>=60)
{
min=0;
if(++hour>=24)
hour=0;
}
}
}
}
//
void DIS_ PQ) 1ERER R
{
if(STATE)
{

index=hour/10;
SENDDATA = ~DigitCode[index];
dis_p3Q;

index=hour%10;
SENDDATA = ~DigitCode[index];
dis_p4Q;

index=min/10;
SENDDATA = ~DigitCode[index];
dis_p5Q);

index=min%10;
SENDDATA = ~DigitCode[index];
dis_p6Q;

if(1t500msflag)
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(Q)

{

//

iT(SENDDATA & 0x80)
C3_S;

else
C3 C;

iF(SENDDATA & 0x40)
E3 S;

else

E3 C;

iT(SENDDATA & 0x10)
D3_S;

else

D3 C;

1T(SENDDATA & 0x08)
G3_S;

else

G3_C;

1T(SENDDATA & 0x04)
F3_S;

else

F3 C;

1T(SENDDATA & 0x02)
A3_S;

else

A3 C;

if(SENDDATA & 0x01)
B3_S;

else

B3 C;

//hour SfitEER
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void dis_p4Q

{

}

V4

iT(SENDDATA & 0x80)
C4_S;
else
C4 C;

iF(SENDDATA & 0x40)
E4 S;

else

E4 C;

iF(SENDDATA & 0x10)
D4 S;

else

D4 C;

iT(SENDDATA & 0x08)
G4_S;

else

G4_C;

1T(SENDDATA & 0x04)
F4_S;

else

F4 C;

1T(SENDDATA & 0x02)
A4 S;

else

A4 C;

1T(SENDDATA & 0x01)
B4 S;

else

B4 C;

void dis_p5Q)

{

1T(SENDDATA & 0x80)
C5_S;

else
C5 C;

1T(SENDDATA & 0x40)
E5_S;

else

E5 C;

iT(SENDDATA & 0x10)
D5 S;

else

D5 C;

iT(SENDDATA & 0x08)
G5_S;

else

G5 _C;

iT(SENDDATA & 0x04)

//hour (&firycdR

//min St

10
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}

V4

F5_S;
else
F5_C;

1T(SENDDATA & 0x02)
A5_S;

else

A5 C;

1T(SENDDATA & 0x01)
B5_S;

else

B5 C;

void dis_p6Q)

{

}

/7

iT(SENDDATA & 0x80)
C6_S;

else
C6_C;

1T(SENDDATA & 0x40)
E6_S;

else

E6_C;

1T(SENDDATA & 0x10)
D6_S;

else

D6_C;

iT(SENDDATA & 0x08)
G6_S;

else

G6_C;

if(SENDDATA & 0x04)
F6_S;

else

F6 C;

iT(SENDDATA & 0x02)
A6_S;

else

A6 _C;

i(SENDDATA & 0x01)
B6_S;

else

B6_C;

//min{&AeER

//1ms timer program

//

void TM_ISRQ

{

_t0af=0;

1f(++time2ms>=2)
{

11
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time2ms=0;
time2msflag=1;

if(poweronflag)

{
if(++timels_dis>=1000) //REEE R 2R 2S
{
timels_dis=0;
poweronflag=0;
}
}
else
{
i f(++t500ms>=250)
{
t500ms=0;
t500msflag = ~t500msflag; //F04
if(++tls>=2)
{
tls=0;
tisflag=1;
}
}
}
}
}
Conclusions

AEBIBES) 4x18 LCD BURIEF > AP AREMIICUE R i & A EIFTEEREAY LCD L -

12



	簡介
	Theory of Operation
	Application Circuit
	S/W Flowchart
	程式説明
	程式範例

	Conclusions

