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STN s ,

FSTN

6 O’clock

(LED*)

113.00( )x65.00( )x13.00( )

73.40( )*38.80( )

80.50( )x50.40( )x13.00( )

128x64

0.48( )x0.48( )

0.52( )x0.52( )

1/64

1/9

SBN6400 SBN0064(COB) or Equivalent

(E®)

-20~+70

(E®)

-30~+80

LED: ,

68

33 5.0V , DC/DC

50,000
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2.1 Vss=0V
[tem Symbol Min M ax Unit Note
Vdd-Vss 0 7.0 A%
LCD Vdd-Vo 0 Vdd \%
/0 Vi 0 vdd \Y%
2.2
[tem Symbol Min M ax Unit
TO -20 +70
Ts -30 +80
85 %RH
3.
3.1 Vss=0V
Item Symbol Condition Min Typ M ax Unit
Vdd 2.7 5.0 5.5 \%
LCD Vdd-Vo 12.2 13.6 A%
VIH 0.7vdd Vdd A%
(DB0O~DB7,E,R/W,RS) VIL 0 0.3vdd \Y%
VOH | IOH=0.205mA | VDD-0.4 vdd v
(DBO~DB7.E,R/W,RS) VOL | IO0L=1.2mA 0 0.4 \
LCD Vdd-Vo -20 13.4 14.1 14.8 A%
Vdd-Vo 25 12.2 12.9 13.6 A%
Vdd-Vo 70 11.0 11.7 12.4 \%
FELM Vdd=5V 65 78 85 Hz
Idd --- --- 2.62 4.0 mA
3.2LED
Color [tem | Symbol | Min | Typ Max | Unit Condition
\%i§ 2.8 3.0 3.2 A% If=50mA
\%i 2.8 3.0 3.2 A% If=65mA
\%i 2.8 3.0 3.2 A% If=65mA
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SINTYPE Ta=25
[tem Symbol Condition Min Typ M ax Unit | Reference
Viewing angle 0 K 2.0¢ =00 | 400 --- --- deg Notel,2
Contrast ration K 8 =500 =00 -- 5 - - Note3
Response time(rise) Tr 0 =500 =00 - 110 165 ms Note4
Response time(fall) Tf 8 =500 =00 - 110 165 ms Note4
.
@ Definition of Optical Response Time
l—l—llr-—=-Al—1—
=
Non-select Signal SeI;c; Ts,i;;r;a; - Non-select Signal
4
Bl 2 5 =
= - a
@ Time
Ir Td
Rise Time Decay Time
In case of Negative type,
wave from of changing brightness becomes reverse
(Non Select Signals:0%,Select Signals:100%
® Definition of Contrast Ratio(CR)
| |
" \7\\ 777777777777777 [
U | ave
b= | | B1: Brightness
2 ! ! In Select Signal
= Be ! ! B1 B2: Brightness
B j : In Non—Sglect
1 : : o Signal
Driving Voltage Driving Voltage
Brightness Brightness
_In Non-Select Signal R= In Select Signal
B Brightness B Brightness
In Select Signal In Non-Select Signal
(Positive Type) (Negative Type)
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@® Definition

of Viewing Angle ¢ and ¢
9=0°
z

180°

270°

D/1 R/W . E—
E RST -
DBO

\
DB7
CS2

<

CS1

Vo —»

VSS

SEG 128

SEGMENT
DRIVER 2

LCD PANEL

Vad

VOUt

NEGATIVE
VOLTAGE GENERATOR

COM 64

COMMON DRIVER 1

— TO LSI

BACKLIGHT

DOC.NO: SG12864-02B

REV: 1.0




1.

7.1MPU INTERFACE

Characteristic Symbol Min Typ M ax Unit
E cycle tcyc 1000 - - ns
E high level width twhE 450 --- --- ns
E low level width twlE 450 - - ns
E rise time t; - - 25 ns
E fall 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

7.2CPUWREITE TIMING

2.0V 7\ /
0.8V b N
twhe ——=
—= tr —= = tf
tah
R/W
tas
tah
tas
CS1,CS2,RS 0.8V ] 2.0V
tdsw —= tdhw
DBO-7
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7.3MPU READ TIMING

teye
vV N\
twlE —=
E 2.0V
0.8 twhE
—= = tr tf—=— =
2.0V ’
RV 0.8V
tas tah
tas
tah
0S1,052,RS 0.8V N 2.0y
tddr tdhr
DBO-7 1
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8.1.
8.1-1.
RTSB
REGISTER SELECTION (TABLE 1)
D/l R/W Function
1 1 ( RAM )
1 0 ( RAM)
0 1
0 0
MCU , RAM
R/W D/1 MPU
RAM, E RAM
, R'W D/ H , RAM
, , R'W H ,D/I L . ”
. RAM RAM .
MPU RAM ¢ ”
D/1
R/W
- N
Address N N+ 1 N + 2
Output
. Data at address N|Data at address N+1
register
Busy |Write Busy |Read Busy |Read Busy | Data read
DBO_DB7 check |address| check |data check |data at| check | address
N (dummy) address N+1
N
DOC.NO: SG12864-02B REV: 1.0 -10-




8.1_2 11 ”

“ Busy” KS0108B , 7 H,
L, ” DB7 KS0108B

E
Busy
flag F—T Busy—»‘ 1/fcx T Busy < 3/fcw

fow 1s01,92 frequency
8.1-3 /
b L b b
, RSTB L,
DB5
8.1-4
RAM ,

8.1-5X Y

X

X RAM ,

Y

Y RAM , ,
8.1-6 RAM
RAM 1, 0.
8.1-7
RSTB L , .RSTB L,
- 0 (Z-address 0)
RSTB , 113 ” ,
DB4,DB4 ,
Item Symbol Min Typ M ax Unit
Reset time tRST 1.0 - - us
Rise time tr - - 200 ns
DOC.NO: SG12864-02B REV: 1.0
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Voo

tr—

—trsT

j 0.7V
0.3V

RSTB
8.2
RS |R/W | DB7|DB6 |DB5|DB4|DB3|DB2|DB1 | DBO
/ 0 0 0 0 1 1 1 1 1 |01 /o,
RAM
0 , 1
Y 0 0 0 | Y address (0[53) Y
X 0 0 1 0 1 1 1 Page X
(0LT7)
0 0 1 1 Display start line
(00b3)
“ § 0 1 B 0 l]O|R]|O 0 0 0 |Read
U N | E status. 0
S / S BUSY 1 :
Y O | E 0 :
F | T ON/OFF 1
F 0
RESET 1 :
1 0 Write Data (DBO0:7)
RAM, Y
+1
1 1 Read Data RAM
(DBO0:7).
8.3
8.3-1
R/W | D/ | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 1 1 1 1 D
—High order bit low order bit-
= D=1 , ON/OFF=0
= D=0 ON/OFF=1
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8.3-2

R/W | D/1 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 1 1 A A A A A A
—High order bit low order bit-

JKS0108 64 ,
: 0-3FH(1-64 ) ,
LCD

AS5-A0

Start lion = 2

Start lion = 3

DOC.NO: SG12864-02B
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8.3-3

8.3-4

(X ADDRESS)

R/W | D/ | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 1 0 1 1 1 A A A
—High order bit low order bit-

--X ,KS0108 RAM 64
A2-A0 : 0-7H, -8
(Y ADDRESS)

R/W | D/ | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 1 A A A A A A
—High order bit low order bit-

Y ,A5-A0=0-3FH(1-64)

Y
: / .Y
RAM
Y address
o112 61 62 63
DBO
| Page 0
DB7
DBO
| Page 1
DB7
DBO
| Page 6
DB7
DBO
| Page 7
DB7
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8.3-5

R/W | D/ DB7 | DB6 DB5 DB4 | DB3 | DB2 | DBI | DBO

0 0 BUSY | O | ON/OFF | RESET| O 0 0 0

—High order bit low order bit-
BUSY: BUSY=1: KS0108 ,
BUSY=0: KS0108
ON/OFF: ON/OFF=1
ON/OFF=0

RESET :RESET=I KS0108
RESET=0 KS0108

8.3-6

R/W | D/ | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBI | DBO
0 1 D D D D D D D D

— High order bit low order bit -
8 RAM ;

8.3-7 READ DISPLAY DATA

R/W | D/ | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

1 1 D D D D D D D D
— High order bit low order bit -
KS0108 )
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9.LCD

Voo
+5V Vo —» S
AV
CONVERTER — » \/, ¢
Vss —
Vr=10K~20K
10.
Vdd=5V  Ta=25
Item Condition Standard Note
High temp. storage 80 ,120 hrs Appearance without defect -
Low temp. storage — 30 ,120 hrs Appearance without defect -
High temp. operation 70,240 hrs Appearance without defect -
Low temp. storage — 20 ,240 hrs Appearance without defect -
High temp. & humi. storage 50 ,90% RH,120 hrs Appearance without defect -
High temp .& humi. operation [ 40 ,90% RH,120 hrs Appearance without defect -
Thermal shock -20 ,30min - +25 10
,omin - +60 Appearance without defect
cycles

,30min

DOC.NO: SG12864-02B REV: 1.0
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11.

Pin No. Symbol Leve Function
1 VSS ov
2 VDD 3.3~5.0V
3 VO --- LCD
4 D/1 H/L
5 R/W H/L
6 E H,H- L
7 DBO H/L Data bit 0
8 DBI1 H/L Data bit 1
9 DB2 H/L Data bit 2
10 DB3 H/L Data bit 3
11 DB4 H/L Data bit 4
12 DB5 H/L Data bit 5
13 DB6 H/L Data bit 6
14 DB7 H/L Data bit 7
15 CS1 H
16 CS2 H
17 /RST L
18 VOUT -10V
19 LED+ 3.3~5.0V
20 LED- ov
1. SG12864-02B 5V
2. SG12864-02B LCM
3 18
DOC.NO: SG12864-02B REV: 1.0 -17-
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13.

13.1

(D

2 ;
3)

“4) (
®) .

(D
)

3) )
4)
()

M

(6)

b

()
: 50~60%RH

(1) :
1280 * 10
3-4S

CMOS ,

LCD
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2

(1
2
)

13.2

(D
2
3)
4
)
(6)
(7
®)

40

60%.
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14

14.1 ,80
/RD . E
N
8 /WR
0 P1.0 RS
5 Pl1.1 R/W
1 PO DB0-DB7
P1.2 /RST
VDD
Vo
VOUT
14.2 68
E E
A0 RS
R/W R/W
PO DB0-DB7
P1.2 /RST
— VDD
t::: U
VOUT
14.3
MPU 1/O I/0
DOC.NO: SG12864-02B REV: 1.0
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51 11.0592M
III V391

/******************************************************************/

#include <reg52.h>

#include <intrins.h>
/******************************************************************/

sbit cs1=P1"0; /*rs  EQU P1.0 */

sbit cs2=P1"1; /¥ wr EQU PL.1 %/
sbit d i=P1"3; /*csl EQU P1.2%/

sbit enb=P1"4; /¥ rd EQUP1.4*/
sbit r w=PI1"5; /*  RESET EQU P1.5 */
sbit rst=P176; /* RESET EQU P1.5 */
sbit key=P3"7; /* KEY EQU P3.7 */

sbit busy bit=P2"7;

sbit rst_bit=P2"4;

unsigned char *p;

#define nop() _nop () /* */

/*************************************************/

//
/*************************************************/
void busy_check(void)
{ bit key;
while(1)
{
d_i=0;//
r w=1;//
enb=1;//ENABLE
key=busy bit; //busy
nop();
enb=0;
if('key)break;
nop();
nop();

}

/*************************************************/

//
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/*************************************************/

void wcom(unsigned char com)
{
busy check();
r w=0;//
d_i=0;//
nop();
P2=com;//P2
enb=1;
nop();
enb=0;
}

/*************************************************/

1

/*************************************************/

void wdata(unsigned char dat)

{
busy check();
r w=0;//
d i=1;//
nop();
P2=dat;
enb=1;
nop();

enb=0;
}

/*************************************************/

1

/*************************************************/

void display map(unsigned char *p)//P
{unsigned char page,n;
unsigned int count;
for(page=0xb8;page<=0xbF;page++)// 8 0XB8-0XBF
{ csl=1;//
¢s2=0;
wcom(page);
wecom(0x40);
for(count=64;count>0;count--)// page 64
{n="*p++;
wdata(n);

}

DOC.NO: SG12864-02B REV: 1.0

-23-



cs1=0;

cs2=1;//
wcom(page);
wcom(0x40);
for(count=64;count>0;count--)// 64
{n="p++;
wdata(n);
}
}
}
void busy reset check(void)
{
bit key,reset;
while(1)
{
d i=0;
r w=I;
enb=1;
key=busy bit;
reset=rst_bit;
nop();
enb=0;
if(('key)&&(reset))
break;
}
}
/*************************************************/
/*

/*************************************************/

void main(void)

{
rst=0;
nop();
nop();
nop();
rst=1;
csl=1;
cs2=1;

busy reset check();
wcom(0xc0); //DISPLAY START LINE
wcom(0x3f); //display on
while(1) //ISTART
{

DOC.NO: SG12864-02B
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display map(&sch);
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