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FYD12864-0402B 4 /8 2 3

128><64, 8192 16*16

ASCII
8><4  16><16

® VDD:+3.0--+5.5V

) :128>=<64

o 8192 16>=<16 ( )

o 128 168

® 2MHZ

o STN

) 1/32DUTY 1/5BIAS

® 6

® LED LED 1/5—1/10

([ J

) DC-DC

)

[ :0 - +55 : =20 - +60

RS (CS) . R/W (SID) , ED]EOSCIEKT) ST7920 ST7921
RET

PSB

- LCD Panel —_—— —

128432 & [

12832 i

A
K & @
O —0
b 0
\\i'[s}g ST7921
VO
VOUT

(—ni SEG161
o |
w

N SEG256
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MAX5.0
1
2.1
LEVEL
1 VSS ov
2 VDD +5V (3.0V—5.5V)
3 VO -
4 CS H/L
5 SID H/L
6 CLK H/L SID
15 PSB L L 1
17 /RESET H/L 2
19 A VDD +5V 3
20 K VSS oV 3
o1 PSB J8  “<G\D””
2
3 JA K
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2.2
1 |vss oV
2 |vce 3.0+5V
3 |vo -
4 RS=““H"”,  DB7——DBO
RS(CS H/L
RS=<<L>”,  DB7——DBO
5 RAN==<H>7 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 |pBO H/L
8 [pB1 H/L
9 |pB2 H/L
10  |pB3 H/L
11 |pB4 H/L
12 |oB5 H/L
13 |bB6 H/L
14 |pB7 H/L
15 |PsB WL | 8 4 L
16 |NC -
17 |/RESET H/L
18 |vouT - LCD
19 |A VDD +5V
20 [k Vss 3
* PSB J8  <=vcer”
JAJK
1 RS R 4
RS R/W
L L MPU IR
L H BF AC
H L MPU DR
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| H | H | My DR
2 E
E
RS 1/0 —>DR /W
DR——>1/0 R
/ —
- -BF
BF .BF=1 , BF=0
STATUS RD , BF DB7 ,
. ROM CGROM
ROM  CGROM 8192 DFF=1
DISPLAY ON),DDRAM DFF=0 DISPLAY OFF)
DFF DISPLAY ON/OFF  RST
. RAM  DDRAM
RAM 642 4 16 64
RAM CGROM  CGRAM
(16*8) CGRAM CGROM DDRAM 0000H
—0006H 0000 0002 0004 0006 4 CGRAM 02H—
7FH Al
BIG5 A140—D75F GB A1AO-F7FFH
. RAM(CGRAM)
RAM C ) , 16>=<16
CGRAM CGROM DDRAM
. AC
DDRAM/CGRAM )
DDRAM/CGRAM RS <<0””  RM <<1~”
DB6——DBO
. /

DDRAM
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1 RE=0
RS [ R/W)| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
DDRAM "20H" DDRAM
0 0 0 0 0 0 0 0 0 1 ’
(AC) L] Ile L]
DDRAM (AC) "OOH",
0 0 0 0 0 0 0 0 1 X :
DDRAM
D=1: ON
0 0 0 0 0 0 1 D C B |[C=1: ON
/
B=1:
0 0 0 0 0 0 0 1 (1I/D| S ’
0 0 0 0 0 1 |S/C|R/L| X X DDRAU
DL=0/1 4/8
0 0 0 0 1 |DL| X |RE| X X |RE=1:
RE=0:
CGRAM 0 0 0 1 |AC5 [AC4 [AC3 [AC2 |AC1 |ACO CGRAM
DDRAM
DDRAM 0 0 1 0 |AC5 |AC4 |AC3 |AC2 |AC1 |ACO 80H 87H
90H 97H
Gl
0 1 BF [ AC6 |AC5 |AC4 |AC3 |AC2 |AC1 |ACO , (AC)
1 0 D7——D0 RAM
RAM (DDRAM/CGRAM/ IRAM/GRAM)
RAM|1 1 RAM D7——D0
(DDRAM/CGRAM/ IRAM/GRAM)
2 RE=1
RS [R/W)| D7 | D6 | D5 | D4 | D3| D2 | D1 | DO
0 0 0 0 0 0 0 0 0 1 ’
SR=1
0 0 0 0 0 0 0 0 1 | SR R0 IR CGRAM
0 0 0 0 0 0 0 1 |R1L|[RO 2

R1IRO 00
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SL=0
0 0 0 0] 0|01 |SL|X]|X Sl=1
CL=0/1 4/8
RE=1:
0 0 0 Of1(CL|{X|RE|G]|O RE=0-
G=1/0
RAM
RAM 0 0 1 0 [ 0 [ O [AC3|[AC2|AC1|ACO ) AC6ACS ACO
AC6 | ACS | AC4 | AC3 | AC2 | AC1 | ACO ) AC3AC2AC1ACO
16
; IC1 , , BF ,BF .
; BF ,

6.1

T XX XXX

Instruction Dummy RAM

Timing Diagram of 8-bit Parallel Bus Mode Data Transfer

R/W / \—

Upper Low Upper Low Upper Low

pB0-DB7 X XX X

Instruction Dummy RAM

Timing Diagram of 4-bit Parallel Bus Mode Data Transfer
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2 3 4 5 & 7 8 % 10 11 1z 13 14 15 1e 17

. Synchronizing”
| Bit string

I BYEE —

6.2

ol
¥}

TEE

F 3
h 4

F 9
i

L — -l

VIHL ><
| VILL A
R/W | /

TEW

ry
el
o
i

DBO-DEB7Y

h 4

MPU ST7920 8
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d","I El
RS !
L VILL

4
MY

TR_’ TEW ' TiH >
E . ’/—
TH
DBO-DB7 Valid data
P TC '
MPU  ST7920 8
6.3
Tcss Tcsh
cs J > |-
TsCYC |
. >
cerx TSLW /‘
; TSHW
Tt
Tr
TSDS » TSDH
> -
. Valid data
MPU ST7920
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Symbol Characteristics Test Condition Min. (Typ. |Max. |Unit
Internal Clock Operation
fosc OSC Frequency R=33K0O 480 540 600 KHz
External Clock Operation

fex External Frequency |- 480 540 600 KHz
Duty Cyele - 45 50 55 %
Tr.Tr Rise/Fall Time - - - 0.2 LS

Write Mode (Writing data from MPU to ST7920)
Te Enable Cycle Time |[PinE 1200 - - ns
Tew Enable Pulse Width |[PinE 140 - - ns
Tz.Tr | Enable Rise/Fall Time |Pin E - - 25 ns
Tas Address Setup Time |Pins: RS.RW.E 10 - - ns
Tig Address Hold Time |Pins: RS.RW.E 20 - - ns
Tpsw Data Setup Time Pins: DBO - DB7 40 - - ns
Ts Data Hold Time Pins: DBO - DB7 20 - - ns
Read Mode (Reading Data from ST7920 to MPU)
Tc Enable Cyecle Time |PinE 1200 - - ns
Tew Enable Pulse Width |[PinE 140 - - ns
Tz.Tr | Enable Rise/Fall Time |Pin E - - 25 ns
Tas Address Setup Time |[Pins: RS, RW.E 10 - - ns
Tag Address Hold Time |Pins: RS.RW.E 20 - - ns
Tope Data Delay Time  [Pins: DBO - DB7 - - 100 ns
Tu Data Hold Time Pins: DBO - DB7 20 - - ns
Interface Mode with LCD Driver(ST7921)

Tewn Clock Pulse with High [Pins: CL1, CL2 800 - - ns
Tewr Clock Pulse with Low |Pins: CL1, CL2 800 - - ns
Test Clock Setup Time  |Pins: CL1, CL2 500 - - ns
Ty Data Setup Time Pin: D 300 - - ns
Tou Data Hold Time Pin: D 300 - - ns
Toum M Delay Time Pin: M -1000 - 1000 ns

Ta=25.C, Vop = 4.

5V-55V
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8- 7T /M

POWER ON

Wait time >40ms
XRESET LOW— HIGH

Function set

RS (R/'W|DB7|DB6|DB5 DB4|DB3 | DB2|DB1|DB0
0 0 0 0 1 1 X 0| X | X
Wait ting =100usS
Function set J,
RS (R'W|DB7|DB6|DB5 | DB4|DB3 | DB2|DB1|DB0
0 0 0 0 1 1 X 0| X | X
|
Wait Til* >37uS
Display ON/OFF control
RS (R'W|DB7|DB6|DB5|DB4|DB3 | DB2|DB1|DB0
0 0 0 0 0 0 1 D | C B
Y
Wait time >100uS
Y
Display clear
RS ([R'W|DB7|DB6|DB5|DB4|DB3 | DB2|DB1|DB0
olojo o0 |0]0|O0]|O0]|1
Y
Wait time >10mS
A4
Entry mode set
RS ([R'W|DB7|DB6|DB5|DB4|DB3 | DB2|DB1|DB0
0 0 0 0 0 0 0 1 |[ID| S
v

Initialization end
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AT AT -

FYD12864-0402B

POWER ON \

Wait time >40ms
XRESET LOW—» HIGH
i

Function set

RS ([R'W|DB7|DB6|DB5 | DB4|DB3 | DB2|DB1|DB0
0 0 0 0 1 0 X | X | X | X

A
Wait time >100u$

!

Function set
RS |R/'W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0

0 0 0 0 1 0 X | X | X | X
0 0 X |0 | X |X | X |X | X | X

Y
Wait time >100uS

|
Display ON/OFF control

RS ([R'W|DB7|DB6|DB5|DB4|DB3 | DB2|DB1|DB0
0 0 0 0 0 0 X | X | X | X

0 0 1 bD|C|B | X |X|X|X

Y
Wait time >100uS

!

Display clear

RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2 | DB1|DB0

0 0 0 0 0 0 X | X | X | X

0 0 0 0 0 1 X | X | X | X

r

‘ Wait time >10mS ‘

l

Entry mode set

RS ([R'W|DB7|DB6|DB5|/DB4|DB3 | DB2|DB1|DB0
0 0 0 0 0 0 X | X | X | X

0 0 0 1 |[ID| S X | X | X | X

Initialization end

LCD
LCD

4 8 32 1616 RAM
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VO (3PIN)
oK
VOUT (18PIN)
2 168 ASCII 32 64  ASCII
FYD12864-0402B 128><2 RAM DDRAM
RAM CGROM HCGROM
ASCII CGRAM / 0000 0006H
0000 0002 0004 0006 4 02H 7FH ASCII
A1AOH F7FFH 8192 (GB2312 RAM 80H 9FH
RAM 32
80H 81H 82H 83H 84H 85H 86H 87H
90H 91H 92H 93H 94H 95H 96H 97H
88H 89H 8AH 8BH 8CH 8DH 8EH 8FH
98H 99H 9AH 9BH 9CH 9DH 9EH 9FH
3
( )
AC5...ACO
AC3...ACO
RAM AC X ) =0FH 00H
GDRAM
) S 4 1
/1] 01 - 06 | o7
D15 -~ DO D15 - DD - D15 -~ DO D15 -~ DO
0o OO OO - '
01
% = _““LIIIIIiIIﬁ""""é""""""""*""""“
1F :
ﬂ 00 ! 1 2 8$6 4 TS
Wo | . . o—c
e
1F J 2 :
D15 ~ DO D15 ~ DO ~ D15 ~ DO D15 ~ DO
08 0% -~ 0E OF
3
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ASCI 1
1
2
BF
BF
‘lRE” L‘RE”
LIRE”
4 YD12864-0402B 80C51
FYTL e i
51
o g
i FOIADY) 28
+ i PO AT -H:l
i P P SADT)
3 Pria F &80 a
— Fi3 FOSADS)
I ps POSADS (—32
:; ;:,_J El'l'(ﬁ:é_::'\l_ 'IT
0| pypprn ALE =21

=kkhkkkkhkhkhkkhkhkhkhkhkkhhkhkkhkkhkhkkhkhkhkhhkhkkhhkhkhhkhkhhkkhkhhkkhkkhhkkikhkikkik
’

;Controller:ST7920

:MCU:AT89C52 , 12MHz
;LCM: 12864
;LCM :FYD12864-0402
;LCM 21:GND 2:VCC 3:VO 4.RS 5:RW 6:E 7--14:DB0-DB7
RS EQU P1.3
RW EQU P1.4
E EQU P1.5
PSB EQU P1.6
RST  EQU P2.7
CoM EQU  20H
DAT  EQU 21H
START
ORG  000OH
MOV SP,#60H
LIVP  DISP
ORG  0040H
DISP: CLR  PSB
LCALL  DELAY
SETB  PSB : PSB 1

FYD12864-0402B.pdf
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LCALL  DELAY
MOV COM,#30H ; ---8BIT
ACALL  WRI :
LCALL  DELAY ; 39uS
MOV COM,#OCH ;
ACALLVIRI ;
LCALL  DELAY ; 39uS
MOV COM,#01H ; DDRAM
ACALL  WRI ;
LCALL  DELAY : 39uS
MOV COM,#O6H : DDRAM AC 1
ACALL  WRI :
LCALL  DELAY ;o 39uS
DISPLAY5A:
MOV R2,#64 :DDRAM
MOV RL,#10H : <<107”
MOV COM,#8OH :DD RAM  ——-—- 0000000
ACALL  WRI
DISP5A: MOV DAT,RL
ACALL  WRD :
INC R1
DINZ  R2,DISP5A
LCALL  DELAY1 118
; FEAAKRAAKAAXAAKRAA A AKX AAXAAhAhhhhhhhhhhhidk
DISPLAY5:
MOV R2,#64 - DDRAM
MOV R1,#ODEH
MOV COM,#8OH :DD RAM  ——-—- 0000000
ACALL  WRI
DISP5: MOV DAT,#OB4H
ACALL  WRD :
MOV DAT,R1
ACALL  WRD :
INC R1
DINZ  R2,DISP5
LCALL  DELAY1 118
MOV COM,#O1H ;
ACALL  WRI :
LCALL  DELAY
MOV COM,#32H ; ---8BIT ON
ACALL  WRI :
LCALL  DELAY ; 39uS
MOV COM,#36H ; ---8BIT
ACALL  WRI :
LCALL  DELAY ;o 39uS
DISPLAY6:
MOV DPTR,#DAB2 ;
MOV R2,#32 32 .( )
MOV R3,#80H ;Y
DISP6: MOV COM,R3 ; y
INC R3 ;Y 1
LCALL  WRI
MOV COM,#8OH ; X
LCALL  WRI
MOV R1,#16 116*8

FYD12864-0402B.pdf
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DISP7: CLR A
MOVC A,@A+DPTR
MOV DAT,A
LCALL  WRD
INC DPTR
DINZ R1,DISP7
DINZ R2,DISP6 ; 16*8
MOV R2,#32 ;32 ,(
MOV R3,#80H ;Y
DISP8: MOV COM,R3 ; Y
INC R3 ;Y 1
LCALL  WRI
MOV COM, #88H ; X
LCALL  WRI
MOV R1,#16 ;16*8
DISP9: CLR A
MovC A,@A+DPTR
MOV DAT,A
LCALL  WRD
INC DPTR
DINZ R1,DISP9
DINZ R2,DISP8 ; 16*8
LCALL  DELAY1 ;1S
LIMP START ;
WRI: PUSH ACC
CLR RS
SETB RW
WRI1: MOV PO, #0FFH
SETB E
MOV A,PO
CLR E
JB ACC.7,WRI1
CLR RW
MOV PO,COM
SETB E
CLR E
POP ACC
RET
WRD: PUSH ACC
CLR RS
SETB RW
WRD1: MOV PO, #O0FFH
SETB E
MoV A,PO
CLR E
JB ACC.7,WRD1
SETB RS
CLR RW
MoV PO,DAT
SETB E
CLR E
POP ACC

FYD12864-0402B.pdf

X64

X64

> %

HEIIY AV




FYD12864-0402B (

RET

DELAY: MOV R7,#0FFH ;06D
DELAY4: MOV R6,#00FH ;07D
LOOP2: DJINZ R6,LOOP2

DINZ R7,DELAY4
RET

DELAY1: MOV R4,#04H
DELAY11:MOV R7,#0FFH ;06D
DELAY41:MOV R6,#0FFH ;07D

XX:

XX1:
XX2:

DINZ R6,$

DINZ R7,DELAY41
DINZ R4,DELAY11
RET

MoV R5,#0FFH
MOV R6,#0FFH

DINZ R6,XX2
DINZ R5,XX1
RET

=kkhkkkkhkhkhkkhhkhkkhkhkkhkhkhkkhkkhhkkhkhkhkkhhkhkkhhkkhkhhkhkkhhkkhkhhkkikhhkikik
’

DAB2:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

OFFH,OFFH,OFFH,OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH, OFFH,, OFFH, OFFH,, OFFH, OFFH, OFFH
080H,000H, 000H, 000H,, 000H, 000H, 000H,, 000H,, 000H,, 000H,, 000H,, 000H, 000H , 000H,, 000H,, 001H
080H,000H, 000H, 000H,, 000H, 000H,, 000H, 000H,, 000H,, 000H, 000H,, 000H,, 000H,, 000H, 000H,, 001H
080H,000H, 000H, 000H,, 000H, 000H, 000H,, 000H,, 000H,, 000H, 000H,, 000H, 000H , 000H,, 000H,, 001H
080H,000H, 000H, 000H,, 000H, 000H, 000H,, 000H,, 000H,, 000H,, 000H, 000H, 000H , 000H,, 000H,, 001H
080H,000H, 000H, 000H, 000H, 000H,, 000H, 000H,, 000H,, 000H, 000H,, 000H, 000H,, 000H, 000H, 001H
080H,000H, 000H, 000H,, 000H, 000H, 000H,, 000H,, 000H,, 000H,, 000H,, 03FH, OFFH,, OFOH,, 000H,, 001H
080H,000H, 000H, 000H,, 000H, 000H, 000H,, 000H,, 000H,, 000H,, 000H , 040H, 000H, 018H, 000H, 001H
080H,000H, 000H,000H, 000H, 000H,, 000H, 000H,, 000H,, 000H, 000H,, 0BFH, OFFH,, ODCH, 000H, 001H
080H,000H,01FH, OFFH,OFFH, 000H, 000H, 000H, 000H,, 000H,, 000H,, 0BFH, OFFH, 0BCH, 000H,, 001H
080H,000H,030H,000H,001H,080H,000H, 000H, 000H, 000H, 001H,07FH, OFFH,0B8H, 000H, 001H
080H,000H,030H,000H,000H, 080H,000H, 000H, 000H, 000H, 001H,07FH, OFFH,078H, 000H, 001H
080H,000H,019H, OFFH, OFEH, 0COH, 000H, 000H, 000H,, 000H,, 002H, OFFH, OFFH, 070H, 000H, 001H
080H,000H,018H,000H,000H, 040H,000H, 000H, 000H,, 000H, 002H,, OFFH, OFEH,, OFOH,, 000H,, 001H
080H,000H,00CH,001H, OFFH,060H, 000H, 000H, 000H,, 000H,, 005H, OFFH, OFEH, OEOH,, 000H,, 001H
080H,000H,00CH,07FH,0DOH, 020H, 000H, 000H,, 000H,, 000H,, 005H, OFFH, OFDH,, OEOH,, 000H,, 001H
080H,000H,006H,000H, 00FH, 0BOH, 000H, 000H,, 000H,, 000H, 00BH,, OFFH, OFDH,, 0COH,, 000H, 001H
080H,000H, 006H,003H,0FCH,010H, 000H, 000H, 000H,, 000H,, 00BH,, OFFH, OFBH, 0COH,, 000H,, 001H
080H,000H,003H,01FH,000H,018H,000H, 000H,000H, 000H,017H, OFFH, OFBH,080H, 000H, 001H
080H,000H,003H,000H,000H, 008H,000H, 000H, 000H, 000H,017H, OFFH, OF7H,080H, 000H, 001H
080H,000H,001H,080H,000H,00CH, 000H, 000H, 000H,000H,017H,0FFH, 0OF7H,000H, 000H, 001H
080H,000H,001H,080H,000H, 004H,000H, 000H, 000H,, 000H, 009H,, OFFH, OEFH,, 000H, 000H, 001H
080H,000H, 000H, 0COH, 000H, OF6H,, 000H, 000H,, 000H,, 000H, 006H,, 07FH, OEEH,, 000H,, 000H, 001H
080H,000H, 000H, 0COH, 003H,0C2H, 000H, 000H, 000H, 000H, 001H, 09FH, ODEH, 000H,, 000H, 001H
080H,000H, 000H, 060H, 000H, 03BH, 000H, 000H,, 000H,, 000H, 000H,, 067H, 0DFH,, 000H,, 000H,, 001H
080H,000H, 000H, 060H, 000H, 0E3H, 000H,, 000H,, 000H,, 000H,, 000H, 019H, 0BFH, 000H,, 000H,, 001H
080H,000H, 000H,030H,003H, 08EH, 000H, 000H,, 000H,, 000H,, 000H, 006H, 03FH,, 000H,, 000H,, 001H
080H,000H, 000H,030H,006H,03CH, 000H, 000H, 000H,, 000H, 000H,, 001H, OFFH, 000H, 000H, 001H
080H,000H,000H,018H,000H, 0FOH, 000H, 000H, 000H,, 000H,, 000H,, 000H, OFFH, 000H,, 000H,, 001H
080H,000H,000H,018H,003H,0COH,000H, 000H, 000H,, 000H, 000H,, 00FH, 07FH, 080H, 000H, 001H
080H,000H, 000H, 00CH, 00FH, 000H, 000H, 000H,, 000H,, 000H, 000H,, 030H, 01FH, 0COH, 000H, 001H
080H,000H, 000H, 00CH, 03CH, 000H, 000H,, 000H,, 000H,, 000H,, 000H,, 040H, 007H,, OEOH,, 000H,, 001H
080H,000H, 000H, 006H, OFOH, 000H,, 000H, 000H , 000H,, 000H, 000H,, OEOH, 01FH,, OEOH, 000H, 001H
080H,000H,000H,007H,0COH, 000H, 000H, 000H, 000H,, 000H,, 000H,, OF8H, 03FH,, 0COH,, 000H,, 001H
080H,000H, 000H, 003H,000H, 000H, 000H,, 000H,, 000H,, 000H,, 000H, 07EH, OFFH,, 000H,, 000H,, 001H
080H,000H, 000H, 000H, 000H, 000H,, 000H, 000H,, 000H,, 000H, 000H,, 01FH, OFCH, 000H, 000H, 001H
080H,000H, 000H, 000H,, 000H, 000H, 000H,, 000H,, 000H,, 000H,, 000H, 007H, OFOH, 000H,, 000H,, 001H
080H,000H, 000H, 000H,, 000H, 000H,, 000H, 000H,, 000H,, 000H, 000H,, 001H, 0COH,, 000H,, 000H,, 001H
080H,000H,000H, 000H, 000H, 000H,, 000H, 000H,, 000H,, 000H, 000H,, 000H, 000H,, 000H, 000H, 001H
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DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

EN

080H,000H, 000H, 000H,, 000H, 000H, 000H,, 000H,, 000H,, 000H,, 000H, 000H, 000H , 000H,, 000H,, 001H
080H,000H, 000H, 000H,, 000H, 000H,, 000H, 000H,, 000H,, 000H, 000H,, 000H, 000H,, 000H, 000H,, 001H
080H,000H, 000H, 000H, 000H, 000H,, 000H, 000H,, 000H,, 000H, 000H,, 000H, 000H,, 000H, 000H, 001H
080H,005H,040H,088H,004H,001H,008H,000H, 000H, 00AH, 081H,010H,004H,000H, 0204, 001H
080H,079H,021H,008H,002H,021H,049H, 000H,000H, OF2H,042H,010H, 004H,047H, 010H,001H
080H,009H,007H,0DFH,07FH,0F7H, 0AAH,000H, 000H,012H, 00FH, 0BEH, 07FH, OESH, OFEH, 001H
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