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1 VSS ov
2 VCC 3.0+5V
3 VEE -
4 RS=““H>7, DB7~DBO
RS(CS H/L
RS=<“L~~, DB7~DBO
5 R/W==“H>> ,E=““H~~, DB7~DBO
R/W(SID) H/L
R/W==<L>”,E=““H-L”~, DB7~DBO IR DR
6 E(SCLK) H/L
7 DBO H/L
8 DB1 H/L
9 DB2 H/L
10 DB3 H/L
11 DB4 H/L
12 DB5 H/L
13 DB6 H/L
14 DB7 H/L
15 BL+ VDD +4.2V  +5V
16 BL- Vss
3
LEVER
1 VSS ov
2 VDD +5V (3.0V~5.5V)
3 VEE -
4 SCLK H/L SID
5 SID H/L
6 CS H/L
7 BL+ VDD +4.2V  +bV
8 BL- VSS

C1l
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(VDD) 45 55V
(GND) OV
(Tay 0 60 ( )/-20 75
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e
: % N e
:.—h [ ToSH TH
DB0-DB7 > Valid data ><
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MPU
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TaH
TOI T
DBO-DB7 ; Valid data <
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2 & B g 1 11 12 13 14 15 16 17 1B 19 20 21 22 23 24

— 11111ABC
A H LCD MCU L MCU LCD
B H L
C 0
( )8 4 — DDDD0000
( )8 4 — 0000DDDD
( T=25 VDD=4.5V)
Symbol Characteristics Test Condition Min. ([Typ. Max. |Unit
Internal Clock Operation
fosc OSC Frequency R =33KQ 470 530 590 KHz
External Clock Operation
fex External Frequency |[- 470 530 590 KHz
Duty Cycle - 45 50 55 Yo
Tr. Tk Rise/Fall Time - - - 0.2 us
Tscye Serial clock cycle |Pin E 400 - - ns
Tsuw |SCLK high pulse width|Pin E 200 - - ns
Tsiw | SCLK low pulse width |Pin E 200 - - ns
TSDS SID data setup time |Pins RW 40 - - ns
TSDH SID data hold time  |Pins RW 40 - - ns
Tcss CS setup time Pins RS 60 - - ns
TcsH CS hold time Pins RS 60 - - ns
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1 RE=0
R |DB |DB |DB | DB |DB | DB | DB | DB 540
W |7 6 5 4 3 2 1 0
KHZ
DDRAM ““20H7~
0|0 0 0 0 0 0 0 1 DDRAM 4.6ms
AC ““00H~~
DDRAM
AC ““00H>"
0|0 0 0 0 0 0 1 X 4.6ms
DDRAM
0|0 0 0 0 0 1 IID | S 72us
D=1 ON
0|0 0 0 0 1 D C B Cc=1 ON 72us
/ B=1 ON
S/ R/
0 (0 0 0 1 X X 72us
C L
DDRAM
0 DL=1 1
0|0 0 1 DL | X RE X X RE=1 72us
RE=0
CGRA AC | AC | AC | AC | AC | AC CGRAM
0 (0 1 72us
M 5 4 3 2 1 0 AC
DDRA o |1 AC | AC | AC | AC | AC | AC | AC DDRAM 2ous
M 6 5 4 3 2 1 0 AC
BF
AC | AC | AC | AC | AC | AC | AC
1 BF Ous
BF 6 5 4 3 2 1 0
AC
RAM
0 |D7 |D6 |D5 D4 | D3 | D2 | D1 | DO DDRAM/CGRAM/IRAM/G | 72us
RAM DRAM
RAM
1 |[D7 (D6 |D5 |D4 |D3 | D2 | D1 | DO 72us
RAM DDRAM/CGRAM/IRAM/G
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T T Tomaw ]
—2 RE=1
RS R DB |DB | DB |DB | DB | DB | DB | DB 540KHZ
W 7 6 5 4 3 2 1 0
DDRAM
s & 20H 77
0 0 0 0 0 0 0 0 0 1 72us
DDRAM
AC ““00H>"
SR=1
0 0 0 0 0 0 0 0 1 SR 72us
IRAM SR=0 IRAM
4
0 0 0 0 0 0 0 1 R1 | RO 72us
SL=1
0 0 0 0 0 0 1 SL | X X 72us
SL=0
RE=1
1 RE=0
0 0 0 0 1 1 X G 0 72us
RE
G=1 ON
G=0 OFF
SR=1 AC5—ACO0
IRAM AC | AC | AC | AC | AC
0 0 0 1 ACO 72us
5 4 3 2 1 SR=0 AC3—ACO0
ICON IRAM
AC | AC | AC | AC | AC | AC CGRAM
RAM | O 0 1 ACO 72us
6 5 4 3 2 1 AC
1 BF BF 0
BF
2 ““RE~*” ““RE>”
“RE,’ “RE”




12232F

CODE

CODE

7
CODE

CGRAM

RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
S S S S S NS S NS TS L
DDRAM “00H"
RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
A S S S S NS T TS I e
“00H” DDRAM
RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
. v Juv v Jr v Jur | |w [s |
“00H” DDRAM
z
0-63 z
/
RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
Lo quo e Juo o Ju W Jp Je | B |
c=1 ON  B=l ON
RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
L v Ju v Ju v Jsc [rL [x | x|
DDRAM
RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
L v v | |H b [x Jore |[x | x|
RE=1 RE=0
RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
L | |t [H [Acs [Acsa |Ac3 [Ac2 |Act

ACO

AOQ-A5
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CGRAM AC
8 DDRAM
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
L L H AC6 | AC5 | AC4 | AC3 | AC2 | ACl
ACO
DDRAM AC
9 BF
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
L H BF AC6 | AC5 | AC4 | AC3 |AC2 | AC1
ACO
BF AC
10 RAM
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

'H |L |p7 |pe |p5 |psa |[p3 |p2 |[pD1 | DO

RAM DDRAM/CGRAM/TRAM/GDRAM

11 RAM
CODE RW RS DB7 DB DB5 DB4 DB3 DB2 DBl DBO
'/H |H |p7 |pe |p5 |p4 |[p3 |p2 |[D1 | DO
RAM DDRAM/CGRAM/TRAM/GDRAM
12 12H
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
S S NS VS S IS TS N T
13 IRAM 13H
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
S IS S WSS TS AN S S
SR=1 SR=0 IRAM

14 14H
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CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBlI DBO
. Jr v v v Jt Ju |H |rt | Ro|
4
15 015H
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBlI DBO
bofro e Jro e Juo [ fst x| x|
sL=1 SL=0
16 016H
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
. v v v |H |H [x [Jire|c | L |
RE=1 RE=0 G=1 ON G=0
17 IRAM 017H
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBlI DBO
L L L H AC5 | Aca | Ac3 | Ac2 | Act
ACO
SR=1 AC5~ACO SR=0 AC3~ACO ICONRAM
18 RAM 018H
CODE RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBlI DBO
L L H AC6 | AC5 | AC4 |AC3 [ Ac2 |Act
ACO
GDRAM AC
1
X_

10

OFF
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RAM
RAM DDRAM
RAM DDRAM
RAM 8 x4
CGRAM ST7920A
CGROM DDRAM
DDRAM
CGRAM DDRAM
DDRAMK
RAM GDRAM
RAM 1288
RAM
RAM
1
2 X RAM
Y RAM
D15——D8 RAM
D7——D0 RAM

/
ST7920A

12

RAM
HCGROM

02H-7FH

CGROM HCGROM

CGRAM

0000H 0002H 0004H 0006H

AlAQH-F7FFH(GB

RAM
AC

address counter

)

Al40H-D75FH(BIG5

RAM

DDRAM

)
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