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 AB : Backlight On/Off [EESIEE"s IO

. AGE e O 2

e A4 : D/

e A3 :R/W

e A2 : /RES

e A1 :CS2

e AO: CST

e F/~FO : Data 7 ~ Data O
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e Features

—  Built=In Controller(KS0107 or Equivalent)

— +5V Power Supply

— 1/64 Duty Cycle

— 8-Bit Parallel Interface 75.0

— 4.2V LED Forward Voltage 0.3 74.4 0.3
2.5 25
| 7.5 £0.0
NO. SYMBOL | LEVEL FUNCTION “l10.0 55.01
1 VoD 5V Power Supply Voltage u U
2 Vss ov Power Supply Ground
3 Vo S Contrast Adjustment Voltage et H e |
1 | !
4-11 DB0-DB7 | HL | DataBusLine ! | i
|
12 CS1 H Chip Select Signal For IC1 PRI N T 3 : l I
@ | e I !
13 Cs2 H Chip Select Signal For IC2 % = = MY R : :
1
14 /RES 155 Reset Signal I | 1
| | |
15 R'W HL H:Read/L: Wrtie e ___.:. e p—
16 DT H/L H: Data, L : Instruction Code I
|
= . T
g E H—>L | Enable Signal I+ ——) 1qp0co0000000000000000,, Q{
18 Vout - Power Supply Voltage For LCD 4-#82.5 EPA De4. ZJ
S al w
19 A 42V | LED Power (+) al = | 5 20—21.0(PAD &1.8)
20 K 0V | LED Power (-) - 13.4. 2.04%19=48.3




1l LCD
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Item Symbol Condition Min. Max. Unit
E Cyde time teye vdd =5v=5y | 1000 S
E High level width t weh Vss =0V 450 5
Ta=25C
E Low level width t wel 450 -
E Rise time tr - 25
E Fall time te - 25
Address setup time tas 140 - nS
Address hold time tah 10
Data setup time t dsw 200 -
Data delay time t ddr - 320
Data hold time (write) t dhw 10 -
Data hold time (read) tdhr 20 -
* teye c B
N S U el 2
py :(—tr i1 . t '
5 i : oy
o tas,! e Jp— .
R/W NG Ha VA tahio,
= - ! Y
; '
1
1
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i LCD Controller —

AL |

S EREE RN LN I
R CR C O oo g o om g o 4
o8 @ 2 ~ 2 4
m @ = m
ADC |
A/ S/ Do Open Vor VoL <
Ve > | VeaVa DIO2 Open : :
] Xy ’ - KS0108B Ve Ve f———< v,
v, > | VinVa i
"z v » | FRM Vap Vo f————— v,
Vv, > | V.V, FRM v 2y
'-'f:E >_' VEE CLK1 | CLK1 ap: YL 4
) CLK2 = | CLK2 Veer, Vemn —< Ve
KS0107B CL2 = | cL2 Vss
Voo Voo Y S64
SHL : :
FS J ------------------------ J Vss
ms o —P—
PCLK2 CL m{ cOM1 SEGT SEG64
DS2 : : ;
DS1 ; . ; LCD
Ve C64 > COMB4
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 Qutput Register

RS R/W Function
L L Instruction
H Status read (busy check)
H L Data write (from input register to display data RAM)
H Data read (from display data RAM to output register)
o 2= HIH
- A BIH= &2 Enable == Disable0 2Jgtlt. [etA, CS18~CS30
Active mode0ll LKAl 4 CHH OI0IEIof 2@ =3 L instruction0l S &5FAl =CH.
EE{EH\-I, LIS AMERS ©150F giCt, 2 Xt RSTB2H ADC= 2t H B0l =&et
Ct.
« 2= dlAAH
— 29 diAAE = MPUO @I HHOIAS MIZotH, RAMS LIASd0] of= 20
1= A0 &0l A2 GO AE=CEH e S0 CIASd 0l &0 12
= =Lt E 422 falling edgeWl A SHXIEl L2, LHF S&0 2ol CIAZdI0]
OCF MHsHOZ MAIL

- |4
- HYsS Z M, RSTBE LowZ EFHAM =D|st €0t
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&aHE! LCDUOI| Instruction == &
(B Al XI23H= Instruction)

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 | R'W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Function
Display ON/OFF L L L L H H H H H L/H |Controls the display on
or off. Internal status
and display RAM data is
not affected.

L:OFF, H:ON
Set Address L L L H Sets the Y address in
Y address (0~63) the Y address counter.
Set Page L L H L H H H Page Sets the X address at
{ X address) {0~7) the X address register.
Display Start L L H H . . Indicates the displa
Ling g Ll el e data RAM dispm;eg at
g the top of the screen.
Status Read L H B L 8] R L L L L Read status.
u M E BUSY L: Ready
s f S H: In operation
Y O E OMN/OFF L: Display ON
F T H: Display OFF
F RESET L: Normal
H: Reset
Write Display H L Writes data (DBO:7) into
Data Write Data display data RAM. After
writing intruction, ¥
address is increased by
1 automatically.
Read Displa H H Reads data (DBO:7) from
pata ) e allbe display datal:RAM tc}z the
data bus.

http://www.compraza.co.kr
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“JeE LCO =0 A KI3ot= Instructlon)

&aH”' LCDUO| Instruction == &

CODE

Irstruction |RW | Dii [pB7 [DB6[DBS [DB4 | DB3| DB2| DBY | DBO | |,A_” 6' =250 oF A O] Xl D|- j_tl }\-||
1. Displ Q 1] 4] 1] 1 1 1 1 1 11 rx:}mru-ls b LGl — =
. Display i ) —
display RAM data O_” _I | o —|' |- |_
oni o e s N Kl &ot= Ins truct|on Set?
are not affecied. O —| —
fion. Oich =0 M KA&dt= Instruction
) - . i specifes a RAM line = ) I_ ) I_
2. Dlspt-IT; o | a | 1|1 display start ine @ ~ 83) | S Se’[ j |. | O|’ Xl E RS 9'-
start lime
Ihe screen
| I K==
3. Set pa oo |1 o1 [1]1 p ~ 7) | % Pade (X address) D/IE Ol Ol t”—J’llO-l Nl\C’E
. page page { of RAM at the page
(* address) (Xaddmss) regisister OI- A O I El‘
4, Set 0 0 0 1 ¥ add 0~ &3 set ¥ address at the
address address ' | Y™ address counter
Read the staius,
1 a B d an | R a 0 o 0 | RESET 1: ress
i} ! E 0: normal
5, Status .
5 off 3 Ond Off 1 display off
read i
b E 0 display on
T BUSY 1: on ihe
imternal operation
Writes data
‘. '::"tlc 0| 1 Wiite data DBO(LSE) 1o
d:;a" DBT(MSB) an
’ the data bus M
into display 8]
| RAM | T
7. Read Reads data E
- 1 1 Read data DBOILSB) to
solay DBTIMSB) 1
data
fram display
FAM to the
| data bus




cHZ! LCDWOl| Instruction =& %’

(X &Ql erd)

e O] J12iE LCD= 64+128 PIX6|§ ?35
H [USMH, CSO2F CS10| 2ol HAdE=F
64+64E 2+2t On/Off StCt.

« O] O, 2+ CS= &8 = LCDEF GIoIH &
S0l Btsetlh. M2kAM, ol 2 ot= 64%64

=2 LCOE N1 EUl 2fol, ot 0l BF
HEZE=S & = UH =L,
o SLSt 64%x1280|H 64 0] X012 8 %
| YOICt
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&aHE! LCDWl Instruction
(PRl )

e X page :0~7HIIX US.

e Y address : 0 ~ 63}Al US.

Y address Y address
0] 8 =———— G2 63 01 2 -=————= B2 63

DBD DEBEO

I page 0 | page 0 X=0
DB7 oBT
DBO DBO

I page 1 | page 1 X=1
DB7 DET
DBO DBO

| page 6 | page B X=6
DB7 . OB7
DBO DBO

| page 7 | page 7 wn=7
DB7 DeT

IC1 (CS1 Is Active) IC2 (CS2 is Active)
~ http://www.compraza.co.kr ~ davidryul@yahoo.co.kr



A~

» 2= X Instruction All!

Set page (X address)

1]

RN D ()= g D BES DBS DB4 DBe3 DB2 DB DBEO
CODE 0 0 1 | 0 1 1 1 oy | e P

Set v address

R ] DE¥ DBG DBS DE4 DE3 DBz DEA DBEO
CODE 0 Cr | 0 | 1 A, e | o | ) | B o |

Wiirite display data

R (T [n =i DBs cBes DB DB3 DEZ (Y =% Y =18

COoODE | 1 | 1 D D | (B | ] D D | ] | Cx |

Wirites S-bit data DDDDDDDD (binary) into the dsplay data RAM.
Then % address is increased by 1 automatcally.

Read display data

L TLT (1| DBE7 DBaG CBS DE4 B3 oe2 [ =y ODEO
CODE 1 1 | D ] r ] ] ] (] | (]
Read out 8-bit data DDDDDDODDD (inary) from the display data RAKM.

Then % address is increased by 1 automatically.
Cne dummy read is necessary soon after the address setting.

http://www.compraza.co.kr
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Display on/ off Display on/ off
RW DI DB? DB6 DB5 DB4 DB3 DB2 DB1 DBO RW Di DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
CODE | 0 | 0 | 1 | 1 ‘ A ‘ A A ‘ A ‘ A A CODE 0 0 0 0 1 1 1 1 1 D
Z address AAAAAA (binary) of the display data RAM is set at the The display data appears when D is 1 and disappears when D is 0.
display start line register and displayed at the top of the screen, bl e s Ll e T el st S s u BT
fig. 13-2 are the examples of display when the start line= 03 the display data RAM. Therefore, you can make it appear by changing

D="0" into D="1".

Status read

R o bDBY DBs DB5 DB4 DB3 DB2 DB1 DBOD
CODE|1‘U B‘U‘F‘R‘D‘U‘U‘D

BUSY  Whan "B" is 1, the LSl is in internal aperation. no instructions are
accepted while busy is 1, so you should make sure that busy is 0
before wrting the next instruction.

OMN/ OFF : This bit shows the display conditions.
When F is 1, the display is in off condition.
When F is 0, the display is in on condition.

RESET : R=1 shows that the system is being initialized.
In this condition, any instruction except status read Instruction
cannot be accepted.
R=0 shows that initializing has finished and
the system is in the usual operation,

http://www.compraza.co.kr - davidryul@yahoo.co.kr




sta %013
o 5

// Defined Basic Graphic LCD Pin Function
void RS(int onoff);

void RW(int onoff);

void E(int onoff);

void E_Pulse(void);

void DI(int onoff);

void CS2(int onoff);

void CS1(int onoff);

// LCD Command

void BackLight(int onoff);

void DisplayOnOff(int onoff);
void Datalnput(char data);

void DisplayStartLine(int displayline);
void SetPage(int X);

void SetAddress(int Y);

char StatusRead(void);

void WriteDisplayData(char data);
char ReadDisplayData(void);

void Reset(void);




n

void RS(int onoff){
if(onoff==0ON)

PORTA = PORTA|0x04;
else

}

void RW(int onoff){
if(onoff==0N)
PORTA = PORTA|0x08;

PORTA = PORTA&OxFB;

else

}

void E(int onoff){
if(onoff==0N)
PORTA = PORTA|0x20;

PORTA = PORTA&OxF7;

else

}

PORTA = PORTA&OxDF;




n

void DI(int onoff){
if(onoff==0ON)

PORTA = PORTA|0x10;
else

}

void CS2(int onoff){
if(onoff==0N)
PORTA = PORTA|0x02;

PORTA = PORTA&OXEF;

else

}

void CS1(int onoff){
if(onoff==0N)
PORTA= PORTA|0x01;

PORTA = PORTA&OxFD;

else

}

PORTA = PORTA&OXFE;




n

void BackLight(int onoff){
if(onoff==0N)
PORTA = PORTA|0x40;

. else

. PORTA = PORTA&OxBF;

e }

e void DisplayOnOff(int onoff){

. RW(OFF);

. DI(OFF);

. if(onoff==0N){

. Datalnput(0x3F);
. telsed

. Datalnput(Ox3E);
. }

e 1}

« void Datalnput(char data){

. RS(ON);

. PORTF = data;

. E_Pulse();

e 1}




n

n

void DisplayStartLine(int displayline){ /* display start line 0~63 */

. RW(OFF);

. DI(OFF);

. Datalnput(displayline | 0xc0);
e }

« void SetPage(int X){

. RW(OFF);

. DI(OFF);

. Datalnput(X | 0xb8);
e }

« void SetAddress(int Y){

. RW(OFF);

. DI(OFF);

. Datalnput(Y | 0x40);
e }




n

char StatusRead(void){
char status:
RW(ON):
DI(OFF);
status=(PINA & 0x40);
E_Pulse();
return(status);

}

void WriteDisplayData(char data){
RW(OFF);
DI(ON);
Datalnput(data);

}

char ReadDisplayData(void){
RW(ON):
DI(ON);
E_Pulse();
return(PORTA);




n

void Reset(void){
RS(OFF);
RS(ON):;
E_Pulse();

}

void Initgraph(void){
int i,
CS2(ON);
CS1(ON);
DisplayOnOff(ON);
Reset();

bttgi//;www.;co;m praza.co.kr
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(S |
ﬁ) void pixel(char x, char y, char onoff);
tC

e Jol= O X pageE A AtstL).
— page = x/8;
ot= B2 21 HOIX LHHIM 2 GIOIE I XIE H &tetCh.
offset = x%8; € Datall HIE Xic|

n

[0

« S M X2l A= E= BE=l.
- dAS X2 M JI&0 UH datat OrE oA B OF JI= GIOIE It XXX ZH & Ch.
— 0OFeF offsetO] 10l offset_D = 0x01
- 2013 offset_D = 0x02
- 40| Offset_D = 0x04 ......
—  WriteDisplayData(data |Offset_D);

e O] MH, CSODt CS1S y2H(0~127)MHK E3tHOZ M| oA, & MEHs JIHAN y b= & BHH
AN &y StUHA & Z2etA & = UESFE St 20
— chipselect = y/64;
— SetAddress(y);
— if(chipselect){
- CS2(ON);
- CS1(OFF);
— telsed
- CS1(ON);
- CS2(OFF);
- }
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void line(int x1, int y1, int x2, int y2);

n

n

« void line(int x1, int y1, int x2, int y2){

. int deltax, deltay, x, y, xinc1,xinc2, yinc1, yinc2,den, num, numadd,numpixels,curpixel;
. deltax = fabs(x2 — x1); // The difference between the x's
. deltay = fabs(y2 — y1); // The difference between the y's
. X =x1; // Start x off at the first pixel

. y =vyi; // Start y off at the first pixel

. if (x2 >=x1){ // The x—values are increasing

. xincl = 1;

. Xinc2 = 1;

. telseq{ // The x—values are decreasing

. xincl = —-1;

. xinc2 = —-1;

. }

. if (y2 >=y1){ // The y—values are increasing

. yincl = 1;

. yinc2 = 1;

. telsef // The y—values are decreasing

. yincl = —1;

. yinc2 = —1;

. I3




S 2I1(11)

void line(int x1, int y1, int x2, int y2);

if (deltax >= deltay){ // There is at least one x—value for every y—-value
xincl = 0; // Don't change the x when numerator >= denominator
yinc2 = 0; // Don't change the y for every iteration
den = deltax;

num = deltax / 2;
numadd = deltay;

numpixels = deltax; // There are more x—values than y—values
telsed{ // There is at least one y—value for every x—value
xinc2 = 0; // Don't change the x for every iteration
yincl = 0; // Don't change the y when numerator >= denominator
den = deltay;

num = deltay / 2;
numadd = deltax;

numpixels = deltay; // There are more y—values than x—values
}
for (curpixel = 0; curpixel <= numpixels; curpixel++){
pixelL(x, y, ON); // Draw the current pixel
num += numadd; // Increase the numerator by the top of the fraction
if (num >= den){ // Check if numerator >= denominator
num —= den; // Calculate the new numerator value
X += xinc1; // Change the x as appropriate
y +=yincl; // Change the y as appropriate
}
X += Xxinc2; // Change the x as appropriate
y +=yinc2; // Change the y as appropriate

-




= 12| )]
ﬁ)vmd C|rcle(|nt xCenter, int yCenter, int radius); ﬁ)

. #0210 222B OISl AH0fl BXOI L9t A2 S 2, #D5HI| HH2tCh
01514 R0 S 0 0l F 2 ==0ICH

AL
T —
A —
T —

ol ngh

« void circle(int xCenter, int yCenter, int radius){
int x,vy, r2;

r2 = radius * radius;

pixelL(xCenter, yCenter + radius, ON);
pixelL(xCenter, yCenter — radius, ON);
for (x = 1; x <= radius; x++) {
y = (int) (sqrt(r2 — x*x) + 0.5);
pixelL(xCenter + x, yCenter +y, ON);
pixelL(xCenter + x, yCenter — y, ON
pixelL(xCenter — x, yCenter +y, ON
pixelL(xCenter — x, yCenter — y, ON);

S— N N N
. . e o

}
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At )2l )]
ﬁ) void rectangle(int startx, int starty, int endx, int endy); ﬁ)

e BB I F=HA EO =z |l MHE Ot=1),
: 1 HES Woz AEE

o void rectangle(int startx, int starty, int endx, int endy){

. ine(startx,starty,endx,starty);

. ine(endx,starty,endx,endy);

. ine(endx,endy,startx,endy);

. ine(startx, starty,startx,endy);

¢ }
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Cleardevice
void cleardevice(void); ﬁ)

- Y 2= &= d8otd 2= HOIAl 2= 2E0 0x00= A =L

void cleardevice(void){

int x=0,y=0;

CS1(ON);

CS2(ON);

for(x=0;x<8;x++){
SetPage(x);
for(y=0;y<128;y++){

WriteDisplayData(0x00);

1




