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OPERATING PRINCIPLES & METHODS
4 1/O Buffer

Input buffer controls the status between the enable and disable of chip. Unless the CS1 or
CS2 is in active mode, input or out of data and instruction do not execute. Therefore internal state is not changed
But RSTB can operate regardless of CS1 and CS2.
€ Input Register

Input register is provided to interface with MPU which is different operating frequency. Input register stores
the data temporarily before writing it into display data RAM.

When CS1 or CS2 is in the active mode, R/W and RS select the input register. The data from MPU is written
into input register and then write it into display data RAM. Data is latched when falling of the E signal and written
automatically into the display data RAM by internal operation.

4 Output Register

Output register stores the data temporarily from display data RAM when CS1orCS2isin active mode and
R/W and RS=H. Stored data in display data RAM is latched in output register. When CS1 or CS2 is in active
mode and R/W=H, RS=L, status data(busy check) can be read out.

To read the contents of display data RAM, twice access of read instruction is needed. In first access, data in
display data RAM is latched into output register. In second access, MPU can read data which is latched. That is to
read the data in display data RAM, it needs dummy read. But status read does not need dummy read.

RS R/W Function
0 0 Instruction
1 Status read (busy check)
1 0 Data write (from input register to display data RAM)
1 Data read (from to display data RAM to output register)
€ Reset '

System reset can be initialized by setting RSTB terminal at low level when turning power on, receiving
instruction from MPU. When RSTB becomes low, following procedure is occurred.
-Display off
-Display start line register become set by 0. (Z-address 0)
While RSTB is low level, no instruction except status read can be accepted. Reset status appears ad DB4.
After DB4 is low, any instruction can be accepted.
The conditions of power supply at initial power up are shown in table 1.
Table 1. Power Supply Initial Conditions

Item Symbol Min Type Max Unit
Reset time tRST 1.0 - - us
Rise time tr ---

RSTB

€ Busy Flag

Busy flag indicates that KS0108B is operating or not operating. When busy flag is high, KS0108B is in
internal operating. When busy flag is low, KS0108B can accept the data or instruction.DB7 indicates busy flag of
the KS0108B.
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¢ AC Characteristics(Vdd=5V * 10%,Vss=0V Ta=25C)
@OMPU Interface

Characteristic Symbol Min TYPE Max Unit

E cycle tcyc 1000 --- - ns
E high level width twhE 450 - - ns
E low level width twlE 450 -—- --- ns
E rise time tr — - 25 ns
E fail time tf --- --- 25 ns
Address set-up time tas 140 - - ns
Address hold time tah 10 --- - ns
Data set-up time tdsw 200 — --- ns
Data delay time tddr - —-- 320 ns
Data hold time(write) tdhw 10 --- - ns
Data hold time(read) tdhr 20 --- ns
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N
Busy flag —_—J——]

4 Display ON/OFF Flip-Flop
The display on/off flip-flop makes on/off the liquid crystal display. When flop-flop is reset(logical low).

selective voltage or non selective voltage appears on segment output terminals. When flip-flop is set (logical high).
non selective voltage appears on segment output terminals regardless of display RAM data.

The display on/off flip-flop can change status by instruction. The display data at all segment disappear while
RSTB is low. The status of the flop-flop is output to DB5 by read instruction.
€ X page Register

X page register designates page of the internal display data RAM. It has not count function. An
address is set by instruction.
€ Y Address Counter

Y address counter designates address of the internal display data RAM. An address is set by
instruction and is increased by 1 automatically by read or write operations of display data.
4 Display Data Ram

Display data RAM stores a display data for liquid crystal display. To express on state of dot matrix of liquid
crystal display. write data 1. The other way. off state writes 0.
€ Display Start Line Register

The display start line register indicates address of display data RAM to display top line of liquid crystal
display. Bit data (DBO:5) of the display start line set instructions is latched in display start line register. It is used
for scrolling of the liquid crystal display screen.
€ Display Control Instruction

The display control instructions control the internal state of the KS0108B. Instruction is received from MPU
to KS0108B for the display control. The following table shows various instructions.

Instruction RS | W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Function
Display ON/OFF 0| 0 0 0 1 1 1 1 1 | 0/1 | Controls the display on or off.
Internal status and display RAM
data are not affected.
0:OFF, 1:ON
Set Address 0] 0 0 1 Y address(0-63) Sets the Y address in the Y address
counter.
Set Page 0} 0 1 0 1 1 1 Page Sets the X address at the X address
(X address) (0~7) register.
Display Start Line | 0 | 0 1 1 Display start line Indicates the display data RAM
(0~63) displayed at the top of the screen
Status Read 0 1 B 0 O| R 0 0 0 0 | Read status.
U N E Busy 0 :Ready
S / S I :In operation
o ON/OF 0 :Display ON
Y E 1 :Display OFF
F|T RESET 0 :Normal
F 1 Reset
Write DisplayData | 1 | 0 Write Data Writes data(DB0:7) into display
data RAM. After  writing
instruction, Y address is increased
by 1 automatically.
Read Display Data | 1 1 Read Data Reads data(DB0:7) from display
data RAM to the data bus.
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#include <reg5l.h>

#include <intrins. h>

typedef unsigned char uchar;

typedef unsigned int wuint;

sbit L_.DI = P270;
sbit L.RW = P271;
sbit L_E = P274;
sbit L_CS1 = P2°6;
sbit L_CS2 = P2°7;
sbit L_SET = P273;
sbit TEST = P3°5;
float abc;

uchar code X1[] = {
0x30, 0x50, 0xd0, 0x90, 0xf0, 0x30, 0x80, 0x60, 0x3c, 0xe8, 0x20, 0xa0, 0xe0, 0x70, 0x00, 0x00,
0x04, 0x06, 0x03, 0x11, 0x13, 0x12, 0x18, 0x0c, 0x07, 0x01, 0x03, 0x06, 0x0c, Ox1c, 0x18, 0x18

boo /ERRH/

uchar code X2[] = {
0x40, 0x58, 0x58, 0xd0, 0x10, 0xf8, 0x98, 0x08, 0x88, 0xf8, 0xf0, 0x10, 0xf8, 0x70, 0x00, 0x00,
0x0c,0x04,0x04,0x07,0x04,0x05?0x0d,0x0d,0x08,0x1f,0x1b,0x19,0x38,0x38,0x18,0x18

boo /xiliw/

uchar code X3[] = {
0x30, 0x30, 0x£8, 0xf8, 0x08, 0x10, 0xd0, 0x50, 0x50, Oxfc, Oxfc, 0x50, 0xd0, 0xf0, 0x10, 0x00,
0x00, 0x00, Ox1f, Ox1f, 0x10, 0x10, 0x13, Ox1b, 0x0f, 0x07, 0x05, 0x0d, 0x09, 0x19, 0x38, 0x18
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Voo /i
uchar code X4[] = {
0x00,0x00,0x00,0xO0,0xfc,0xf8,0x48,0x48,0x48,0xf8,0xf8,0x48,0x48,0x48,0xfc,0xf8,
0x10, 0x10, 0x18, Oxle, 0x0f, 0x01, 0x01, 0x01, 0x01, 0x3f, Ox1f, 0x01, 0x01, 0x01, 0x3f, 0x3f
Yoo xR/
uchar code X5[] = {
0x18,0xfc,0x08,0x48,0x48,0xb8,0xd8,0x58,0xe8,0xb8,0xb8,0x08,0x08,0xf8,0xf8,0x00,
0x00,0x1f,Oxll,Oxll,0x11,0x14,0x15,0x16,0x16,0xl0,0xll,Oxll,Oxll,0x3f,0xlf,0x00
b /xBEx/
uchar code X6[] = {
0xc0,0x08,0x08,Oxf8,0xf8,0xc8,0xf8,0xf8,Oxc8,0xc8,0x00,0x10,0x90,Oxd8,0x48,0x48,
0x18,Ox18,OxOc,0x0f,0x03,OxOO,Oxlf,Oxlf,0x10,0x10,0x11,0x19,0x18,0x00,0x04,0x06
b /xFER/
uchar code X7[] = {
0x00,0x00,0x00,0xe0,0er,0x40,0x40,0x7c,0x7c,0x58,0x58,0x58,0xd0,0xd0,0x00,0x00,
0x10,0x18,0x08,0x0d,0x03,0x19;0x0d,0x01,0x01,0x0d,0x19,0x01,0x07,0x0c,0x18,0x38
bio /xpAR/
uchar code X8[] = {
0x08,0xf8,0xf8,0x48,0xe8,0x98,0x90,0xd8,0xf0,0xbc,0xfc,0xd0,0x90,0x90,0x90,0x10,
0x00, 0x3f, Ox1f, 0x02, 0x03, 0x05, 0x06, 0x07, 0x07, 0x06, 0x3f, 0x3f, 0x06, 0x06, 0x04, 0x04
Yoo /xBER/
uchar code X9[] = {
0x10, 0x08, Ox1c, Oxfe, 0x00, 0x00, 0x00, 0x00, 0x00, 0x30, 0x08, 0x04, 0x04, 0x98, 0xf0, 0x00,
0x80, 0x80, 0xff, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0xa0, 0xe0, 0x90, 0x8a, 0x83, Oxc1, 0x00
boo /x12%/
uchar code X10(] = {
0x00, 0x78, Oxc8, 0x84, 0x04, 0x84, 0xf8, 0x00, 0x00, 0x80, 0x80, 0x00, 0x00, 0x00, 0x80, 0x80,
0x00, 0x78, 0x84, 0x83, 0x83, 0x8e, 0xfc, 0x40, 0x00, 0x80, 0x63, 0x17, Ox1c, 0xf2, Oxcl, 0x80
}oo /x8xx/
uchar code XI1[] = { .
0x00, 0x80, 0xe0, 0x10, 0x08, 0x04, 0x04, 0x00, 0x00, 0x00, 0x80, 0x60, 0x10, 0xf8, 0x00, 0x00,
0x00, 0x7f, Oxc2, 0x81, 0x81, 0x81, 0x7f, 0x18, 0x00, 0x0e, 0x09, 0x08, 0x08, 0xff, 0x08, 0x08
}oo /x64%/
uchar code X12[] = {
0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa,
0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa, 0x55, Oxaa
oo /xL %/
uchar code X13[] = {
0xff, 0xff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff,
Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff, Oxff
b /x4 Bx/
uchar code X14[] = {
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
|V 4= L
uchar code X15[]={
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0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
Voo /xLbilx/
uchar code X16[]={
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80
Yoo /¥R
uchar code X17(]={
0xff, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0xff, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
Voo /xEEx/
uchar code X18[]={
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Oxff,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Oxff
Yoo /xEx/
uchar code X19[]={
0xff, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,
0xff, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
boo /*EE b/
uchar code X20[]={
0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, Oxff,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, Oxff
Voo /xE b/
uchar code X21[]={
0xff, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0xff, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80
b /*ET/
uchar code X22[]={
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0xff,
0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, 0x80, Oxff
Yoo /xETF/
uchar code X23[]={
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00
b /A
#pragma REGISTERBANK (0)
void initcomm(void)
{
PCON = 0x80:TMOD = 0X21; SCON = 0X50;
TH1 = OXFa;TL1 = OXFa; TRl = 1;ES = 1;
THO = 0;TLO = 0;TRO = 1; ETO = 1;
EA =0;
}
void delay(void)
{

uchar i, j;
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abc = 0. 1%5;
for (1 = 0;1 != Oxff;i++)
for (j = 0;j !'= Oxff;j++) ;

}
void LCD_C_D(bit flag, uchar ldata) /#flag=1 con flag=0 data*/
{

uchar data 1i;

L_DI = !flag; L_E =0; L_RW = 0; PO = ldata;

_nop_Q) ;

L_E =1;

_nop_{); _nop_Q);

L_E=0; L_RW =1; LDI =1;

for (i =0; i< 10 ;i++) ;

void dis_one_zi (uchar x_add, uchar y_add, uchar code *po)
{
uchar i, j,w;
Jj = x_add+*2+0xb8:
w= (y_add < 4 ? y add : y_add-4)*16+0x40:
LCS1 = (y_add < 4):
L_CS2 = !(y_add < 4);
LCD_C_D(1, j);
LCD_C_D(1,w);
for (1 = 0; i < 32;i++)
{
if (i == 16)
{
LCD_C_D(1, j+1);
LCD_C_D(1,w);
}
LCD_C_D (0, *po++) ;
}
L_CS1 = L_CS2 = 0;
}
void CLRLCD(uchar number)
{
uchar data i, j;
L CS1 = L_CS2 = |;
for (i = 0xb8; i < OxcO;i++)
{
LCD_C_D(1,1i);
LCD_C_D(1, 0X40) ;
for (j = 0; j < 0x40; j++)
LCD_C_D (0, number) ;

10
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L_CS1 = L_CS2 = 0;

void main(void) using 0

{

uchar data i, j, number;
uchar code *p;

initcomm() ;
L_SET = 0;
for (j =0; j != Oxff; j+t);
L_SET = 1;
for ( j =0; j !'= 0xff; j++);

LCD_C_D(1, OX3E) ; /*x/
LCD_C_D(1, 0XCO) ; /*x/
LCD_C_D(1, OX3F) ; /**/
CLRLCD(0) ;
while (1)
{

CLRLCD(0) ;
LCD_C_D(1, OX3E) ;
p=X15;/% L FZAG*/
for (number=1;number<7;number++)
{ dis_one_zi(0, number, p);
p=X16;
for (number=1;number<7;number++)
{ dis_one_zi (3, number, p);
p=X17;
for (number=1;number<3;number++)
{ dis_one_zi(number, 0, p);
p=X18;
for (number=1;number<3;number++)
{ dis_one_zi(number, 7,p);
/* DA Fyx/
p=X19; dis_one_zi(0,0,p):
p=X20; dis_one_zi(0,7,p);
p=X21; dis_one_zi(3,0,p);
p=X22: dis_one_zi(3,7,p);
/%X PR */

p=Xl; dis_one_zi(1,1,p);
p=X2: dis_one_zi(1,2,p);
p=X3: dis_one_zi(l,3,p);:
p=X4: dis_one_zi(l,4,p);
/¥ BT g B/
p=X5: dis_one_zi(2,5,p);
p=X6; dis_one_zi(2,6,p);
p=X7; dis_one_zi(1,5,p);

11
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