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Man -machine Interface Design and Application of Colored Liquid Crystal for
Equipment Based on Digital Control
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(1. Jiatie Automation Co.,Ltd. of Jiangmen,Jiangmen 529030,China;2.Department of Mechanical and Electrical En-

gineering, Wuyi University, Jiangmen 529020, China)

Abstract: Colored liquid crystal is used for man—machine interface at the top—grade electromechanical equipment.Col-
ored liquid crystal which is produced by SHARP company is used for multi-functional computer embroidery machine
too. Drive time sequence and its way are analyzed in this text,thus the controller of the liquid crystal module and
top management circuit have been designed;lt introduced the design of the basic program for driver,and the techno-
logical process about Chinese characters and colored pattern revealing on the liquid crystal.
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Tab.1 Definition of STN CLD interface

1 YD “H”
2 LP “H” — “L”
3 XCK “H” — “L”
4 DISP “H”display
5 VDD on, "L”off
6 VSS
7 VEE LCD
8 D7
9 D6
10 D5
11 D4 “H”(on),
12 D3 “L” (off)
13 D2
14 D1
15 DO
1 o
o
. LP-240pulses
YD T »: 1
N T
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Fig.1 Timing diagrammer of LM057QC1T01 CLD
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240 LP o
XCK ,
; 8 XCK
o 1 320x3/8
XCK - XCK =12ms/(240x320x%
3/8)=0.417us,
DO~D7 8 )
0.1 ,
(SEG), 1 o ,
, 256 °
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(FPGA)EPM3128 tm,
; (X ) L,
o DRAM,
, 320240 LCD, 4
, 640x480 LCD,
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(FPGA)EPM3128
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Tab.2 Read/write method for register

CS ATAO WR RD
0 00 0 1 8
0 01 0 1 8
0 10 0 1
0 11 0 1
0 XXX 1 0
1 XXX X X
2) : A1A0=10,
8 256 °
2 °
A,/ICS Wﬁ
T T, T2 Jl—j .
/WR,/RD ————— ) r——ﬂ_
T4
TS
DO~D7
(wirte)
T8
DO~D7  pe——
(read)
2
Fig.2 Timing diagrammer of read/write
2.2
3
Bl 3 N
PO[7-+-0] H Date[7---0]
P13 > AO
BRI P14 ™Al FPGA
STC89C516  py 4 —B}—’ cs Ewla
WR WR
RD » RD
3

Fig.3 Circuit of single chip to crystal controller

3 CPU
Tab.3 Interface of crystal controller to CPU
1 vce 5V
2 vce 5V
3 VEE 26.5V
4 DATAQ
5 DATAL1
6 DATA2
7 DATA3
8 DATA4
9 DATAS
10 DATA6
11 DATA7
12 CcS s
13 WR ,
14 RD ,
15 VCON
16 A0
17 Al
18 NC
19 GND
20 GND
N o
,
s o
C
/% ,LO ,hO ,hl
,color #/
void yline(LO,h0,h1,color)
uint LO,hO,hl;
uchar color;
{uchar a,b,c,j;
a=1.0%256;// 8
b=10/256;// 8 s 256
¢=0X08lb;// 8 1
WR=0;RD=1;A1=0;A0=0;P0=a; WR=1;// 8
WR=0;RD=1;A1=1;A0=1;P0=c; WR=1;// 8
1
for (j=h0;j<hl;j++) // s
{
WR=0;RD=1;A1=0;A0=1;P0=j; WR=1;// 8
WR=0;RD=1;A1=0;A0=0;P0=a; WR=1;// 8
WR=0;RD=1;A1=1;A0=1;P0=c;WR=1;// 8
1
WR=0;RD=1;A1=1;A0=0;P0=color; WR=1;//
}
}
( 70 )
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3.1
,
7 C51 A51 ,
C , C51 ;
s A51 o ,
C o
jr—- : ——x/
[ 12; . x =l6xl6 ——%
0x40,0x40,0x20,0x20,0x27, 0xFE,,
0x09,0x20,0x89 ,0x20,0x52,0x7C,
0x52,0x44,0x16 ,0xA8,0x2B ,
0x98,0x22,0x50 , 0xE2 , 0x20, 0x22, 0x30,
0x22,0x50,0x22 ,0x88 ,0x23 ,0x0E , 0x22 , 0x04
[e—— : ——%/
[H—— 12, . x  =l6x16  ——%/

0x00,0x00,0x0F , 0xF0,0x08 ,0x10,0x0F ,xF0,0x08 ,0x10, 0x0F ,

0xF0,0x08,0x10,0x00,0x00,0x7E, 0x7E,0x42 ,0x42 , 0x7E , 0x7E ,
0x42,0x42,0x42,0x42 ,0x7E,0x7E , 0x42 ,0x42 , 0x00, 0x00

3.2

bmp o )
C51

{OXff,0X2f,0Xf7,0X01,0Xea,0X02,0Xe5,0X01,0Xel,0X01,

0Xe0,0X05,0Xe4,0X01,0Xf1,0X01,0Xe4,0X01,0Xe0,0X01,0Xel,

0X01,0Xe5,0X01,0Xea,0X03,0Xfh,0X01 ,0Xff,0X6c,.............. }
256
, 320X240
320X240=76800 , 76K,

, 256
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