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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 Instru.ments with ultra low power microcontroller
CC430F6137, which has a segment type LCD controller, can drive 96 segments at most, The
GD46532 LCD module is designed by DaLian JiaXian electronic Co., Lid. 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 1CD bias and LCD connection circuit
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Table 1 1LCD bias and offset characteristics

mExX REERE COMAE  HmAES%
[ w5 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

He. VI =V, V2=2/3Viy, V3 =1/2Viw, V4=
1/3Vien » V5 =Vi,

#¢ LCDBVCTL #f7% &, Vico# 3.08 V., LCD
T2 1) 2% B it R El A0 0 L B R A2 L AR FE B B AN LCD
R REEE WA 1 iR, BF Ry AU &
AR 7R 2R A X L BE L 2 Ry BT BH BT, X 1L B B
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Fig. 2 4-MUX drive of the pin connection
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Fig. 3 Drive waveform

2.4 LCDEHIFBAIKF
LCD #2810 41 1 F & ¥% B — & W B )7
RHE RN LR NS IR 484 LCD /R
FRE: frepe [LoBITHELKRN:
fieo = facxvoex/(LCDDIV 4 1) X 2 1LDPRE
€))
AER frooBUR T LCD FF 5 E 9 WUR R 1
LCD W Z B ERESE, K fLoMWITHEAX N
Frp = 2 X MUX X frrem (2)
LCD fr i E WM R B LCD A F e, # L
LCD Wigfi % 30~1 000 Hz, i 7] LATH5E H B

const unsigned char LCD_Char_Map [ ] =
{ [/ b BN B BT R

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-+1LCD_B+LCD_C+LCD_D+LCD_E+LCD_F-+LCD_G,
LCD_A+1CD_B+LCD_C+LCD_D+LCD_F+LCD_G,

T fren. WENIRFEBARE R IEFE N, R
B T B B AR

3 HKEMRHM R

3.1 ZBAXARBTREHR—GCD46532

A BNUEUKREFEREFHBAAK ™0
GD46532 B R BRI, AR 4-MUX IR
MEFRI T E. ZERREEHOMERE SR
JG.RA 3V BRI R A E S 4-MUX 1/
3BIAS RE .
3.2 4-MUX ARXIEZ) GD46532
3.2.1 HEaemkgtk :

# A-MUX X T N0 8 N EBRFH
HE—BREHETFEST, KBTS abchig-
de, &N EEREE XWT

# 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

BRFRFET, 76 BURG B 5 3% b A $R A I B9 F
PBUE . R EE AM R M LCD B8 7 i F 7 4%
(LCDMx) H BV A] B /R AH B A Bt 85 . A 0~9 TNV
RS RNT .
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Fig. 4 = Digital display flow chart of temperature
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L.CDDIVx {ii : # #] LCD ¥ & 4 $; LCD-
PREx fi.: # | LCD #7 3 Hl /3 4l (15 18 7 2% Ml B
SR L)

LCDSSEL $5 43 « [N 05 451 5 # b} b Y 396 9% 5

LCDMXx #5 4] {7 : # #% LCD p#E =t ; LCD-
SON # #1147 : & LCD BB fdi g

LCDON il £z . phe g LCD %l B FF 1 %

@LCDBVCTL £ LCD B EHH F 75, £
B A EERMEEERWERE. RIS
REGHNEWERSERERISH KSEHRERN
3.08 V,

(QLCDBPCTLx J& ¥ H ¥ il & f2 4% » i #51
f#A LCD Thek, B £ B 2 BoR 000 8. il
B 8§ R4, WA LCDBPCTLO=0x0FF; LCDB-
PCTL1=0x0000,

@LCDMx f& LCD § 75 77 il 75 77 2% » V7 (] 1X
A7 45 80 01 LAAS 20 M N A B A, R # BR LCD_
Char_Map 40 PR BB B X R 3R, 1) LCDMx
hE AT, B RE LCD RELE. BTFRA

4-MUX 3R 30 F =, W : LCDM1 &4 So #1 S1
A B Y BUAS , HoAth 2 BE LA L 2546
3.2.4 EERAFRIEHEALEKIT

R % GD46532 K 5 B8 DS18B20 18 B ¥k
) ERE™ . FRP BITx #RE x L&
1,4n.P5SEL |= (BITS5 | BIT6 | BIT?)i&EA], &
¥ PSSEL FE#FE5.6.7NE 1.

DS18B20 Hy#H 3¢ oA B A i Bk &k, tn F
1% i KA a6 1k A e B 1 07 i B B, H: i o 3
AW, FHEREE X DSISB20 58 K HlmiE o
#ar.

# define DS18B20_DIR P1DIR

# define DS18B20_IN P1IN

# define DS18B20_OUT P10OUT

# define DS18B20_DQ BIT7
/% % % % % x DS18B20 ¥tk » * x % = %/
unsigned char DS18B20_Init(void)

{

unsigned char result;

DS18B20_DIR | = DS18B20_DQ;

// 1O B N

DS18B20_OUT &.= ~DS18B20_DQ;

// DS18B20_DQ=0;

DelayX10us(120) ; // 3E B}

DS18B20_OUT | = DS18B20_DQ;

//DS18B20_DQ=1;

DelayX10us(3); // SEBf
DS18B20_DIR &.= ~DS18B20_DQ;
// 10 BB N A

DelayX10us(3); // BEBT

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 BB A
DS18B20_OUT &.=
// DS18B20_DQ=0

~DS18B20_DQ;
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_NOPO; /] EHAE
DS18B20_OUT | = DS18B20_DQ;
// DS18B20_DQ=1
_NOPQO; _NOPQO); _NOP(O; _NOPO;
/] &
DS18B20_DIR & = ~DS18B20_DQ;
//10 BB A
result = DS18B20_IN & DS18B20_DQ;
DS18B20_DIR | = DS18B20_DQ;
// 10 BB Rt
return(result) ;
}//Read a bit on the 1-wire bus;
void main(void)
{
WDTCTL = WDTPW + WDTHOLD;
//EIEETTS
P5SSEL |= (BIT5 | BIT6 | BIT7);

/ /1 |81 45 R

WER 32

//COML1-3 %%
P5DIR |= (BITS | BIT6 | BIT7);
/ /75 e 45
LCDBCTL0O = (LCDDIV0O + LCDDIV1 +
LCDDIVZ + LCDDIV3Z +
LCDDIV4) | LCDPREO |
LCD4MUX | LCDON | LCD-
SON;
//LCD & FHFHmEE

LCDBVCTL = LCDCPEN | VLCD_3_08;
//EREFR AT AR B R 3. 08V
REFCTL0O & = ~REFMSTR;
E =3 %%
LCDBPCTLO = 0x0FF;
/L EE R A O IRE
LCDBPCTL1 = 0x0000;
[/ ER AR 1 )R
DS18B20_Init( );
// B IR AAE R E: DS18B20
DelayX10us(100);
//FERT 300us
while(1)
{
temp=DS18B20_ReadTemp();
//BEER AR B

shi=temp/1000; /) BREHEERE

ge=temp % 1000/100;

shifen==temp %100/10;

baifen=temp %10;

LCDM4 & = ~LCD_Char_Map [10];
//LCD %

LCDM4 | = LCD_Char_Map [ baifen];
// BB L

LCDM3 & = ~LCD_Char_Map [10];
//LCD i% Bt

LCDMS3 | = LCD_Char_Map [ shifen];
// B+ o3

LCDM2 & = ~LCD_Char_Map [10];
//LCD &R

LCDM2 | = LCD_Char_Map [ ge]+LCD_H;
/] BARADLFRN A,

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

LCDM1 |= LCD_Char_Map [shi]J;

// B AL
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Es5 BEEBR
Fig.5 Temperature display
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