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Driver Design of Segment-Type Liquid Crystal Display
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Abstract: This paper mainly introduces the segment type liquid crystal display principle and
control methods in design and application of digital display instrument. The liquid crystal
display system made by Texas Instruments with ultra low power microcontroller
CC430F6137, which has a segment type LCD controller, can drive 96 segments at most. The
GD46532 LLCD module is designed by Dal.ian JiaXian electronic Co. , Ltd. The authors de-
sign the driving program in temperature sampling system, and also give the twinkle display
way to display the value of sampled temperature. By application testing, the digital instru-
ment with LCD controller can reduce the system size to the largest extent. The system is
high reliable. Its program is easily portable in other systems.
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Fig. 1 LCD bias and LCD connection circuit
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Table 1 LCD bias and offset characteristics

KK MIERCE  COM A% HIE%H%
o s 1 V1,V5

2-MUX 1/2 2 V1.,V3,V5
2-MUX 1/3 2 V1.V2,V3,V5
3-MUX 1/2 3 V1,V3,V5
3-MUX 1/3 3 V1,V2,V3,V5
4-MUX 1/2 4 V1,V3,V5
4-MUX 1/3 4 V1,V2,V3,V5

Hp.Vi=V, . V2=2/3V,p, V3 =1/2Vicp, V4 =
1/3Vien s VE=Vk,

# LCDBVCTL #47 & .Vienh 3. 08 V, LCD
325 ] 4 1) i Hs el A1 50 P B DR S D s H B A LCD
P FE i E A 1 TR . B Ry B DL
Al S g 19X PO L 2 Ry 2 5 A BELI L % L B di
Ko GD46532 s P 21 4> 51 18 43 ) i 4%
CC430F6137 ffy XF 17 5| ji , COMO-COMS3 43 51 K
BEFIH S SO~ S16 % 8228 Be o | B, oy < 3% £ 1
ML a5 10 OEH,

AN A B 3l 77 = A e S AN — A i e 55 )
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Fig. 2 4-MUX drive of the pin connection
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Fig. 3 Drive waveform

2.4 LCD#E=HISFHRFF
LCD &l £ 09 ¥ 4 8 02 4% B — & 1 i) Ty
S R N BB B I A B Sl 6% 7 A2 LCD R il
B frene frooWITEARXN
freo = facivoerk / (LCDDIV 4= 1) X 21CPPRE
(D
GIEM frep BUETF LCD Br 35 2 A% i 45 2
LCD 1) 2 B AL fan i 50 e fron O3S A 0N
Srep = 2 X MUX X frrem (2)
LCD Jir i 2 i st 28t LCD A B P s L UL Y
LCD MiiAJy 30~1 000 Hz, fy g w] LATH5 ) B

const unsigned char LCD_Char_Map [ ] =
{ /A 7R Bt S 3

LCD_A+LCD_B+LCD_C+LCD_D+LCD_E+LCD_F,

LCD_B+LCD_C,
LCD_A+LCD_B+LCD_D+LCD_E+LCD_G,
LCD_A+LCD_B+LCD_C+LCD_D+LCD_G,
LCD_B+LCD_C+LCD_F+LCD_G,
LCD_A+LCD_C+LCD_D+LCD_F+LCD_G,

LCD_A+LCD_C+LCD_D+LCD_E+LCD_F+LCD_G,

LCD_A+LCD_B+LCD_C,

LCD_A+LCD_B+LCD_C+LCD_D+LCD_E+LCD_F+LCD_G,
LCD_A+LCD_B+LCD_C+LCD_D+LCD_F+LCD_G,
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AR AN T DA K % A M AT PR R
GDA6532 WREH R 7, P4 44 4-MUX 3K
AR T BT O . B R A A 3R R R
TG R 3V B, 3K Eh T L B A 4-MUX 1/
3BIAS fi .
3.2 4-MUX AR IEB GD46532
3.2.1 BAamgtk

£ 4-MUX BT — D451 8 D BAF L
TE— A R A7 A 25 A7 d b AR ROWF 2 abehfg-
de, &M EBEE SLINF -

# define LCD_A  0x80
# define LCD_B  0x40
# define LCD_C  0x20
# define LCD_D 0x02
# define LCD_E  0x01
# define LCD_F  0x08
# define LCD_G  0x04
# define LCD_H 0x10
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LCD_A+LCD_B+LCD_C+LCD_D+LCD_E+LCD_F+LCD_G+LCD_H,
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Fig. 4 Digital display flow chart of temperature
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LCD $5 il % 77 2 F1 LCD X878 776l 25 17 48 55 45

MLCDBCTLO & CC430F6137 B A #L [ 45
LCD # il ZF 745 0.

A

LCDDIVx i : ¥ LCD %5 % 4> §ii; LCD-
PREx fif : # il LCD 451 2 71 43 451 ( 5 5 7R 45 Wil 8
WA )

LCDSSEL # 1fil £o7 « IA] 8 531 232 1) B 4 Y52 35 4% 5

LCDMXx 45 il fi : % #% LCD gy £ =05 LCD-
SON #5147« & LCD i BE ffi it 5

LCDON il 47 - e LCD $21ill (1 FF F G

@LCDBVCTL j& LCD o # il 25 /7 8%, &
LR H PR R R R S B . AR Y b
et MBS B E NS H K S H RN
3.08 V,

QLCDBPCTLx & g F 45 il 25 £7 % » % £ 5
A LCD T . Bk 35 r 22 R i 8., i an .
BB R YA, A LCDBPCTLO = 0x0FF; LCDB-
PCTL1=0x0000,

@LCDMx J& LCD 7R 17-fiff 2F 47 2% » Ui 7] 1%
AFAE A L AT AR B A R Y B A, B e B LCD_
Char_Map $4H b $2 4 ) e 5 5¢ 22 2, ) LCDMx
S A B B BoRTE LCD e .l TR

4-MUX 38 8} Jy X, W] : LCDM1 f£ i 4 SO il S1
PRI B A BOis  FAh 2 B DA 2R 4
3.2.4 ERFRIRFHAEFIKIT

WF S GD46532 ¥ il i 7 DS18B20 it i %k
HR FRECY . FREOP W BITx RRH x L
1.4 P5SEL | = (BIT5 | BIT6 | BIT?)iE4]. %
¥ PSSEL ZFfrdehaf 5.6.7 i 1.

DS18B20 B 1 5% b B0A fif HL A4 BUA i F
A 25 A 6 A F0 B IR 1A B pR B, A R K
B, N R E X DS18B20 5 O AL 1
i 7 8

# define DS18B20_DIR P1DIR

# define DS18B20_IN P1IN

# define DS18B20_OUT P1OUT

# define DS18B20_DQ BIT7
Jx % % % % x DSISB20 WAL » % % % x %/
unsigned char DS18B20_Init(void)
{

unsigned char result;
DS18B20_DIR | = DS18B20_DQ;
// 10 B by i
DS18B20_OUT &.= ~DS18B20_DQ;
// DS18B20_DQ=0;
DelayX10us(120) ; / / 3E ff
DS18B20_OUT |= DS18B20_DQ;
//DS18B20_DQ=1;
DelayX10us(3); // GE s}
DS18B20_DIR & = ~DS18B20_DQ;
// 10 B8R A
DelayX10us(3); / / 3E ff
result = DS18B20_IN & DS18B20_DQ;
DS18B20_DIR | = DS18B20_DQ;
DelayX10us(100) ;
return(result) ;

}

unsigned char DS18B20_ReadBit(void)

{

unsigned char result;

DS18B20_DIR | = DS18B20_DQ;

/ /10 By i

DS18B20_OUT &.= ~DS18B20_DQ;
// DS18B20_DQ=0
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DS18B20_OUT | = DS18B20_DQ;

// DS18B20_DQ=1

_NOPO; _NOPO ; _NOPO ;_NOPO ;

/] T

DS18B20_DIR & = ~DS18B20_DQ;

//10 BE N i A

result = DS18B20_IN & DS18B20_DQ;
DS18B20_DIR | = DS18B20_DQ;

// 10 B E o

return(result) ;

/ /IR [ul 25

}//Read a bit on the 1-wire bus;

void main(void)

WER 32

WDTCTL = WDTPW + WDTHOLD;

/EIE TR

P5SEL |= (BIT5 | BIT6 | BIT7);

//COMI-3 £

P5DIR |= (BIT5 | BIT6 | BIT7);

/ /77 1 il

LCDBCTLO = (LCDDIVO + LCDDIV1 —+
LCDDIV2 + LCDDIV3 +

LCD4AMUX | LCDON | LCD-

LCDDIV4)
SON;
//LCD il 2 47 i B B

LCDPREO |

LCDBVCTL = LCDCPEN | VLCD_3_08;

/ /A4 8 H ey 22 L RN 3. 08V

REFCTLO & = ~REFMSTR;
/2% Wik

LCDBPCTLO = 0x0FF;
/R B AR 0 W

LCDBPCTLI1 = 0x0000;
REIA C R RER C R

DS18B20_Init( ) ;
// W1k A A% i 2s DS18B20
DelayX10us(100) ;
// Bk Bt 300ps
while(1)
{

temp=DS18B20_ReadTemp() ;

/ /B Y i L B
shi=temp/1000;

/ /3 E A B

ge=temp%1000/100;
shifen=temp % 100/10;
baifen=temp % 10;

LCDM4 &.= ~LCD_Char_Map [107;
//LCD ¥ Bt

LLCDM4 | = LCD_Char_Map [ baifen];
// R A G

LCDM3 &.= ~LCD_Char_Map [10];
//LCD % B

LCDM3 | = LCD_Char_Map [ shifen];
A% N i A

LCDM2 & = ~LCD_Char_Map [10];
//LCD ¥

LCDM2 | = LCD_Char_Map [ge]-+1LCD_H;
/)RR AL N B

LCDM1 & = ~LCD_Char_Map [10];
//LCD 1% Bt

LCDMI1 |= LCD_Char_Map [ shi];
A% e A

WE 5 fF 2. £ GD46532 | 52 it &g % i
CC430F6137 2R £ Y i J3F 15 S 2% I B ), H Wb
I PN 25 S B R 5 /N

K5 B R
Fig. 5 Temperature display
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